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SITE NAME: Union Chemical EPA ID NO: NJD063173280
ADDRESS: 350 Roosevelt Avenue LATITUDE: 40°34' 42" N
Carteret, New Jersey LONGITUDE: 74°12' 53" W
BLOCK: 6.01
LOT: 8
ACREAGE: 4.436

1.0 SITE SUMMARY

The Union Chemical Company is located on approximately 4.4 acres of land in Carteret Borough,
Middlesex County, New Jersey. The facility is active and is in a heavily industrialized section of
Carteret. The site is bounded by Noes Creek to the south, Roosevelt Avenue to the east, New Jersey
Branch Railroad tracks to the west, and the Wheeler Condenser and Engineering Company to the
north. The facility is owned and operated by Union Oil Company of California, aka American
Mineral Spirits Company. The Benjamin Moore Company owned the property and operated there
until 1962 when Union Chemical purchased the facility for bulk storage and repackaging. From 1969
to 1984, anhydrous ammonia was processed to ammonia. Presently, approximately 125 different

products are handled at the facility, most of which are solvents.

The Union Chemical facility has had several spill releases to the environment since 1983. In June
1985, IT Corporation was retained by Union Chemical to conduct a site assessment. The purpose of
this initial site assessment was to define the geologic and hydrogeologic conditions and to estimate
the extent of possible groundwater contamination at the site. IT Corporation installed 18

monitoring wells on site, which are presently being tested quarterly by Union Chemical.

In 1988, Woodward-Clyde consultants were procured by Union Chemical Company to assist in the
evaluation of a 1988 spill and to further assess the environmental conditions at the site. The Union
Chemical owners have submitted a plan to the State for removal of contaminated soil. The plan is

awaiting final approval.

An on-site reconnaissance was performed on March 7, 1989, by NUS Corp. Region 2 FIT. No sampling

was performed by NUS Region 2 FIT since there are extensive data available.

Ref.Nos. 1,2,3,4,5,6,7,9, 10, 14
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2.0 SITEINSPECTION NARRATIVE

2.1 EXISTING ANALYTICAL DATA

This section will be divided into subsections, to present analytical data for each affected medium
separately.

211 Groundwater
The groundwater data are from the quarterly testing of the wells by Union Chemical as directed by
the State in January 1989. Refer to Figures A and B for the sample location map prepared by

Woodward-Clyde and groundwater contour map prepared by IT Corporation. Table A summarizes
relevant data.

Ref. Nos. 9, 11

21.2 Surface Water

Surface water samples were collected by IT Corporation in December 1986. One water sample was
reportedly collected upstream (SW-1) and two downstream (SW-2 and a duplicate) of the site from
Noes Creek. Noes Creek is tidal. Although sampling was conducted at ebb tide, apparently with the
assumption that such conditions permitted an upgradient sample unaffected by the site, it has not
been documented satisfactorily that such effects as eddy currents and re-entrainment of
contaminated sediment can be discounted.

Parameter SW-1 SW-2 SW-2 (duplicate)
(values in ppb) (values in ppb) (values in ppb)
benzene 6.6
chiorobenzene 61 12 24
1,2-dichloropropane 200 98 83
ethylbenzene 9.1 - ---
tetrachloroethylene 12 6.2 7.6
toluene 14 13 12
1,1,1-trichloroethane 12 11 14
acetone 18 ---
4-methyl-2-pentanone 41 14 14
total xylenes 80 19 27
methylene chloride 140 110

Ref. Nos. 11, 14
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TABLE A - SUMMARY OF GROUNDWATER MONITORING DATA

Upgradient Wells

Downgradient Wells

Well No. MW-10 MW-11 MW-12 MW-13 MW-14 MW-6 Mw-7 MwW-8
Parameter
benzene 75 38 6.2 1200 9400
chlorobenzene 91 1.4 8000 50 11000
ethyl benzene 24 4.3
1,1 dichloroethylene 29000
1,1 dichloroethane 1.2 4800
1,2 dichloroethane 13000
totuene 547 4500
total xylenes 1.0 930
methylene chloride 1100 48 570
1,1,1 trichloroethane 9.6 3200
acrolein 500
chloroethane 8.1
bromoform 1.0
Notes: a  All data arein parts per billion.

b Data are from Reference Number 9, Quarterly Sampling Results, January 1989 by Woodward-Clyde Consultants.

C Blank space indicates that parameter was not found above detection limits.

*A3Y
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2.1.3 Soil

Nine soil borings were drilled and five tests pits were dug on site. Their locations are shown on
Figure A. Available descriptions of samples collected are incomplete, as are sample depths and
analytical data. However, the following data were available:

During excavation of test pits, IT Corporation noted stained soil and free product seeping
from the soil at the water table in several pits. Water and soil samples from the test pits

showed high concentrations of benzene, toluene, and total xylenes.

Soil samples from soil borings drilled by Woodward-Clyde Consultants are not described
adequately and sample depths are unknown; however, high levels of chlorobenzene,

methylene chloride, and ethylbenzene were noted in four borings.

There are no critical habitats with one mile of the site. Gateway National Recreation Area is just over
one mile east of the site.

Ref. Nos. 2,3, 11, 14

2.2 WASTE SOURCE DESCRIPTION

The Union Chemical facility has had several spill releases to the environment since 1983. The first
spill occurred on February 17, 1983, when approximately 1860 gallons of methyl ethyl ketone (MEK),
petroleum naphthalene, and propyl alcohol leaked into Noes Creek and into the subsurface soils.
This was the result of an underground pipeline rupture. The pipeline led to an aboveground vertical
storage tank (No. 7). The contaminated soil has not been removed as of this writing. Plans for the
removal of the contaminated soil are awaiting final approval by the State. The second spill occurred
on July 1, 1985, when approximately 500 gallons of xylene leaked into the groundwater. Any
contamination of Noes Creek by this spill is unknown. An underground transit line pipe ruptured as
it was being fed from the aboveground vertical storage tank (No. 7). Union Chemical was able to
recover most of the spill from the groundwater. The third spill occurred in February of 1988, when
an aboveground pipe from a vertical storage tank ruptured, releasing 15,000 gallons of 1,1,1-
trichloroethane onto the ground. Most of the spill accumulated in a building basement (Drum
Filling Building). The 1,1,1-trichloroethane was pumped out of the basement and was recovered.
The contaminated soil was removed to a depth of about 3 feet, until a clay layer was reached. A

total of 17,360 gallons of waste was spilled. Specific locations of each of these spillls are not known.

Ref. Nos. 1,2, 13
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2.3 GROUNDWATER ROUTE

The Union Chemical Site is located near the contact of the northwestward-sloping bedrock of the
Traissic Lowlands and the overlying, southeastward-sloping unconsolidated deposits of the Coastal
Plain. The bedrock consists of the Brunswick Formation shale, siltstone, and sandstone, occasionally
interrupted by basaltic lava flows and diabase intrusions. The major diabase sill is approximately
1,000 feet thick. It forms the Palisades along the Hudson River, 1.5 miles east of the Union Chemical
Site. The Coastal Plain deposits are the Raritan Formation of late Cretaceous Age, consisting of light-
colored alternating sands, clays, and gravels, with interbedded marine sediments and peat. These
deposits change locally in thickness because they were deposited on the irregular surface of Triassic
bedrock. The Brunswick Formation underlies the entire area. Glacial drift of the Wisconsin glacial

period was deposited over the bedrock and Coastal Plain material. The site is located in a 100-year
floodplain.

On the site, glacial drift has been removed and replaced by fill deposits ranging in thickness up to at
least 15 feet. The fill is composed of fine to coarse sands with some gravels, clay, bricks, concrete,
metal, glass, and slag. These materials have low to moderate hydraulic conductivities, ranging from
10 to 10° cm/sec. Groundwater flows from north to south across the site. Depth to groundwater
varies from 5 feet from ground surface at the southeast edge of the property near Noes Creek, to 10
feet at the northeast edge of the property.

The aquifer of concern includes the unconsolidated material of the Raritan Formation, extending
downward to the top of the Raritan Fire Clay, a member of the Raritan Formation. The Raritan Fire
Clay acts as a confining unit, hydraulically separating the rest of the Raritan Formation from the
underlying Brunswick Formation Aquifer. There is another clay layer within the Raritan Formation;
however, there appears to have been vertical leakage of contaminants through this clay layer. This
was suggested by the increase in contaminant levels in deeper wells downgradient of waste sources.
Additional sampling and later reports by IT Corporation suggested that the leakage may not be as
great as first thought. Permeability of this clay is about 10® cm/sec. For the purposes of this report

the aquifer of concern will remain as extending from the water table to the top of the Raritan Fire
Clay.
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Several sampling events have shown that there is, and continues to be, observed release of
contaminants to groundwater. |IT Corporation noted free product in three downgradient
monitoring wells following a 1985 eémergency response to seepage of product into Noes Creek.
Free product was also observed flowing into test pits at the water table. Most recently, quarterly
sampling of monitoring wells conducted in January 1989 by Unocal Chemicals (see Section 2.1.1)
shows significantly higher concentrations of volatile organic compounds in wells downgradient of
the site. These compounds include benzene, chlorobenzene, 1,1-dichlioroethylene, 1,1-
dichloroethane, 1,2-dichloroethane, and toluene.

No part of the population utilizes groundwater within the 3-mile radius of the site. The Middiesex
Water Company supplies potable water to the entire area from the Raritan River. There are no
private wells in the area. The 3-mile radius of the site includes portions of the cities of Rahway and
Linden, the borough of Carteret, the township of Woodbridge, and parts of Staten Island.

The annual net precipitation is 11 inches in the area. Only one industrial well is known to exist

within the 3-mile radius of the site. This well taps the Brunswick Formation and is located less than
one-quarter mile from the site.

Ref.Nos. 1,2,3,8,9,10, 11, 12, 14, 15, 16, 17,18

2.4 SURFACE WATER ROUTE

There is no observed release documented. Noes Creek is a tributary of Arthur Kill that parallels
the site to the south. The site is less than 1000 feet west of the Arthur Kill. The area slopes
approximately 3 to 5 percent in a soﬁtherly direction toward the creek. Noes Creek empties into the
Arthur Kill, which eventually empties into the Raritan Bay. No critical habitats of federally

endangered species exist within 1 mile. The 1-year 24 hour rainfall is between 2.5 and 3 inches.

There is no known use of these surface waters for drinking. Arthur Kill is not approved for swimming
purposes. Though fishing is permitted, Health Department officials say that fishermen eat the fish at
their own risk. No other recreational activities are reported for the Arthur Kill. Raritan Bay and
many of Arthur Kill's tributaries have similar restrictions. The Island of the Meadows is 2,000 feet
southeast of the site. There are tidal flats within 0.25 mile of the site. Noes Creek is a tidally
influenced creek that is adjacent to the site. Two surface water samples were collected on June 6,
1986 from Noes Creek. Both samples were collected simultaneously during ebb tide. The locations
of the samples, SW-1 and SW-2, were chosen to represent conditions just upstream (west) and just

downstream (east), respectively, of the site. The locations were chosen such that during ebb tide it
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was expected that the quality of the water flowing to location SW-1 would not be influenced by the
site and, conversely, the quality of water flowing to the location SW-2 would be influenced by the
site. Since it is not documented that such effects as eddy currents and re-entrainment of
contaminated sediment can be discounted, these data cannot be used to document an observed

release. Based on reports of spills and seeps into Noes Creek, however, further study may be able to
document a release.

Ref. Nos. 10, 11, 12, 19, 20

2.5 AIRROUTE

No readings above background were detected in the ambient air on the OVA or HNu during the on-

site reconnaissance conducted on March 7, 1989.

There are no historic landmarks within view of the site.

Ref. Nos. 2, 21

2.6 ACTUAL HAZARDOUS CONDITIONS

There is evidence of an observed release which contaminated groundwater at the facility. The
groundwater on site contained high concentrations of volatile organic compounds. There is a strong

potential for contamination of surface and subsurface soil and Noes Creek.

No other actual hazardous conditions pertaining to human or environmental contamination have
been documented. Specifically:

o Contamination has not been documented either in organisms in a food chain leading

to humans or in organisms directly consumed by humans.

o There have been no documented observed incidents of direct physical contact with
hazardous substances at the facility involving a human being (not including

occupational exposure) or a domestic animal.

° There have been no documented incidents of damage to flora (e.g., stressed

vegetation) or to fauna (e.g., fish kill) that can be attributed to the hazardous
material at the facility.

] There is no documented contamination of a sewer or storm drain.

Ref. Nos. 2,9, 14



02-8804-09-51
Rev. No. 0
3.0 MAPS AND PHOTOS
UNION CHEMICAL
CARTERET, NEW JERSEY
CONTENTS
Figure 1: Location of Hydrogeologic cross sections

Figure 2: Site Map
Figure 2A:  Site Location Map

Figure 3: Hydrogeologic cross section A-A’
Figure 4: Hydrogeologic cross section B-B’
Figure 5: Hydrogeologic cross section C-C’
Figure 6: Plume area of shallow aquifer

Exhibit A:  Photograph Log



7 4 /cuu.ﬂanc / ///% A .'
s ry e DOQPEATY Limf .- T .- 4 M
M3 a. ) 2
3 242 2
29 / 8 ding
L@ © — <[ \
i =k
! OOO0.0 "':8
-
s 2) 00 S8
OO : ORUN Fuging
200004l 7 '
bRt T sy S22
Y} R AR Bowe i rvrm \
Mw-9 sna-:,‘m}g‘!m:‘m2 A
: Mw-4 Paveo ‘
$8-4 i
~
~ > &2 wyts -
16 e pus B
\'hl—..—/‘ ® P ;
raecs 1
(OIPiI-3 aPit-l 1% J
3N ARl .0 -
"*™* UNOCAL - CARTERET, NEW JERSETY
LEGEND 5 UNION OIL COMPANY OF CALIFORNIA
MW \ e LOCATION MAP:
“: ::::T:::.G“:ELL HYDROGEOLOGIC CROSS SECTIONS
™O temrorany weLL Woodward-Clyde Consultants &3
—— NFILTRATIO ERY TREMCH ekl - Pt =
=@ INFILTR L] _OA.LL RY T sacd 8ICS49 a\o =
Sk o 30 «0 o T et =z "?:
T8
52
Figure | s

0
1S-6



! B2 QUILDING, .' » l
t . / A PROPEATY_ LINE - -- - /A .g. :
< - [} - Mw-14 : n
<
[~
[
BUILOING B
-
<
cait1 |2
~1 A LEE H
00600 ‘ \

dULK STORAGE

Fire Hydront 7
ECdss” @

[
SB-
oh
ozzo::&““ 777 Qg

.MW- 10

SB-4 4

"M STORAGE
TANKS

EL=II.9§D

LEGEND
® MONITORING WELL ‘
A SOIL BORING \\ \

ON "A9Y

IS-60~7083-20

FIGURE 2

SITE MAP _
UNION CHEMICAL, CARTERET, N.J. t % NUS -

NOT TO SCALE CORPORATION

2




02-8804-09-S1

Rev 0

o~
0

\
—\\

erty Park‘\ N

= NN

IM==== .

/-/‘/ w \: ."\ ER
JTTNYERCHANGE

1

NEW YORK | o
—_— . :_:-_——:r———-"——"—:_-'-7.
T
N e e

(QUAD) ARTHUR KILL, N.Y.-N.J.

SITE LOCATION MAP FIGUREZ»
UNION CHEMICAL, CARTERET, N.J. H—NUS
SCALE:1'= 2000 . CORPORATION




R N EE G T BN BN A G B B B BE B B R JYE B

Rev. No. O
fw
t  WEST EAST
A A
:20
[ MWl MW-I6 $8-4 SB-6 MW-3 SB-B Mw-2
Ho [T
o (= Xyl T T T e T
aF
2t
. [0
tat S
w L
. b
z [
. SAND AND GRAVEL
3 |20
I o
s i
W -
ot
--30
! LEGEND
3 FiLL SAND CLAY ORGANICS
5 o 'Z_‘ NAME: TITLE: ﬁ
L] -
813 3| UNOCAL-CARTERET,NEW JERSEY UNOCAL - CARTERET Woodward-Clyde Consultants &
-~ - MADE BY: JV CHMECKED 8Y: RU DATE: 12713788 FILE NO:
g ":J.t;IION oIL coMPa : - o HYDROGEOLOGIC CROS DRAWN BY: JMocD | meEvisions: DATE: 87€5429
L COMPANY OF CALIFORNIA : _A : ;
SECTION A-A scALE: AL o 40 I

Figure 3




I OGS B B A R B BN S B BE B BN BN B S JE BE =

Rev. No. 0
a0 rey
fso
ORTH SOUTH
[ B8 B'
20
3 MW-14 58- $B-5 §8-6 MW-7
s ¥
.—IO }v‘: K3 fae
s & FiLL O T IRt vy DN e
3 e e e — Fad . <C N Free .
3 == T~<2 SAND N\ L
Fo S~4E5d sowe N -
: \\ CLAY \\ 7’»
- b RED-BROWN SILTY CLAY N LewsesSo b Y
2t
0
v F
5ot
w ot
wor
2 F
= F AND GRAVEL
Z F-20
. = f
£t
w =
- F
wor
--30
F GEN
E- o= HH
F @ : = i
3 FILL  SAND  CLAY  ORGANICS
2] 7| name: TITLE: aa
elor
H - Woodward-Clyde Consultants
2| 3 | UNOCAL- CARTERET, NEW JERSEY UNOCAL - CARTERET Cly w
- MADE BY: JV CHECKED BY: RU DATE: 12/13/88 FILE NO:
H N
N FOR: . HYDROGEOLOGIC CROSS DRAWN BY: JMacD | REVISIONS: DATE: 87C5429
UNION OIL COMPANY OF CALIFORNIA SECTION B-B SCALL: ° %0 80 FIGURE:
HORIZONTAL s = IN FEEY

Figure 4



---------------OZ-M-OQE--

Rev. No. 0
L-SO
] NORTH SOUTH
3 c c'
_-20
b MW-13 ' §B-3 MW-9 SB-4 MW-8
Ci0
-0
7 F
z f
- 10
- -
[l
v
z
5 fo
s F
£ f
w -
a2 F
--30
F EGEN
: <« {
F S, 1
s FILL SAND CLAY ORGANICS
o 2]wase: TITLE: i
- UNOCAL - CARTERET Woodward-Clyde Consultants wgw
= § 'g' UNOCAL- CARTEREj’, NEW JE RSEY HYDROGEOLOG IE ECROS MADE BY: JV CHECKED BY: RU DATE: 12/13/88 FILE NO:
N For: . __A—J DRAWN BY: JMacD | REvisiONs: DATE: 87C5429
© UNION OIL COMPANY OF CALIFORNIA SECTION c-¢' SCALE: ° 40 80 FIGURE:
HORIZONTAL  jum . —f N FEEY

Figure 5



S501003. ¢S

J IBAWS .
w s, e JIARNN

CoRauif pwy

8IS )

== e

MNnrwry

]

i , 4 .

‘ [}

H
‘ .
v o .
e e [l
; ]

-

’ |

i J— )
T teapnt
TN~ eses

dale H0IEe ptavy oy 4ng
$0020:0avy Bryige

i
-:1

Popw

I
J

w— .
N2y S&s o

wey

\ = . e
¥ R N
RLIRVIRY K
-
. A
\;
]

2

ine oy

D py W,
}
’
1

el g [ - ;
: S T A .-
- - . ';‘\-"—"m PR ALY e
o o { T, ' OUNDUBY OF TH
- - v o — . UN, Y THE - ~——
o S i .. ERAL CONTAMIWANT
S -g" 3 THE SNALLOW A0UIFER -
LT . a 2ahiinibuy —_—
[ Y LY .3 e . [ _“ G - -
e . R =
.._ " : ’ T
|-
n. *
!
I
. .o

FIGURE 6

GENERAL GROUND WATER
CONTAMINANT SOURCE aREa
IN SHALLOW AQUIFER

PREFPARED FON

UNOCAL CHEMICAL S
CARTERET, NEW JERSEY

m ... Creating a Satet Tomorsow

Figure 6



EXHIBIT A
PHOTOGRAPH LOG

UNION CHEMICAL
CARTERET, NEW JERSEY

ON-SITE RECONNAISSANCE: MARCH 8, 1989
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Photo Number

1P-1
1P-2
1P-3
1P-4

1P-5
1P-6

UNION CHEMICAL
CARTERET, NEW JERSEY

MARCH 8, 1989
PHOTOGRAPH INDEX
ALL PHOTOGRAPHS TAKEN BY GLENN A. CALABRESE.

Description
Well No. 1.

Noes Creek looking east.
Noes Creek looking west.

The background area of disturbed soil was the Tocation of

the underground pipeline rupture causing the spills of 1983
and 1985.

Spill area of 1,1,1 - trichloroethane.

Vertical tank(No. 223)storage of 1,1,1, - trichloroethane.
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Time
1045
1058
1059
1127

1120
1125



1P-1

1P-2
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UNION CHEMICAL
CARTERET, NEW JERSEY

March 7, 1989 1045
Well No. 1.

March 7, 1989 iC
Noes Creek looking east.
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Noes Creek looking west.

The background area of disturbed soil was the lo
underground pipeline rupture causing the spills

of the
and 1985.




UNION CHEMICAL
CARTERET, NEW JERSEY

1P-5 March 7, 1989

Spill area of 1.i,1 - trichioroethane.

richloroethane.

1iarc / -
Vertical tark (No.223)storage of 1,1,1. -
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4.0 SITEINSPECTION SAMPLING RESULTS

NUS Corporation Region 2 FIT did not sample the site, as there are sufficient data to make a

recommendation for NO FURTHER REMEDIAL ACTION PLANNED (NFRAP). Data are discussed in
Section 2.1.
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5.0 CONCLUSIONS AND RECOMMENDATIONS

The groundwater of the Union Chemical Site has been contaminated with volatile organic
compounds. Though contamination exists in the groundwater and surface water, no part of the
population within a 3-mile radius utilizes groundwater, nor is there a surface water intake
downstream. The Union Chemical owners have submitted a plan to the State for removal of

contaminated soil. The plan is awaiting final approval by the State.
It is recommended that the monitoring wells continue to be sampled quarterly.

A recommendation of NO FURTHER REMEDIAL ACTION PLANNED (NFRAP) is given for this site, based
on the lack of groundwater and surface water use. There is no significant potential for migration via
the air route. There is some potential for direct contact with contaminated soils, although a large

amount of soil has already been removed.
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Preliminary Assessment

Union Chemicals - Div. of Union 0il Co.
350 Roosevelt Avenue

Carteret Borough/Middlesex County

New Jersey

EPA # NJD063173280



, &
A POTENTIAL HAZARDOUS WASTE SITE L IDENTIFICATION
wEPA PRELIMINARY ASSESSMENT R E R P
PART 1 - SITE INFORMATION AND ASSESSMENT S =
IL SITE NAME AND LOCATION

1} srzw“—..-_—-- 03 STREET. AQUTE NQ., OR SPECHIC LOCATION GENTFER

Union Chemicals - Div. of Union 0il Co. 350 Roosevelt Avenue
03 Cirv 04 3TATE[05 2P COGE |06 COLNTY 07TCOUNTNGS CONG
Carteret Borough , NJ 07008 Middlesex 1500 | o
9 COCADMATES LaTiTLDE LONGITUDE Block: 6.01 Acreage: 4,436
402 34" 42" 742120 53" . _ Lot: 8
10 OIRECTICNS TO SITE iiuarvng «om aom tos puant ‘avds

From Trenton, take the New Jersey Turnpike North to Exit 12. Take Roosevelr
Avenue East pass FMC Corporation and site is on the right before Noes Creek.

lil. RESPONSIBLE PARTIES
Ci OWNER s cnsew

Q2 STREET imvamos, sy, i cocmraay

American Mineral Spirics Col 1900 E. Golf Road
03 &y Ca STATE] 08 218 COOE 06 TELEPHONE NUMBER

Schaumburg IL 60195 {312} 490-2500 H. J. Kopp
Q7 OPEAATOR (8 aemrn ane arverer iase sowar)

08 STREST /tntamuta. amny. S apoms

LER=14 VO STATE |11 P COOE 12 TELEPHOME NUMBER

t )

V3 TYPE OF OWNEASIP (Casca mme;
XA PRIVATE T 8. FEDERAL

S C.STATE LCO.COUNTY T E. MUNICIPAL

{AQenge namss
= F.CTmEA. C G. UNKNOWN
‘Stechn .
S 8N L3 ANTIA ST LA lIGN 3N S L2 (caete O e oni s
~ A ACRA 3001 CATE RECEIVED ——— KB UNCONTROLLED WASTE SITE icemca 193¢/ DATE RECEIVED. L . S C.NONE
MCmim JAY vpal Ol OAY TEaAR
IV. CHARACTERIZATION OF POTENTIAL HAZARD

21 O SiTE NSPECTION

BY ([Chess ot mar apmpoy;

Xves oarz_ 2,17 .83 O A EPA S 8. P4 CONTRACTOA Xc state X0 OTHER CONTRACTOR
[ ot Gav YEA CE LOCALMEALTHOFFICAL O F OTHER: __LISCG
CONTRACTOR NAMES): Moran Crowlev Somamn
¥ SiA'E STATUS iCrams snes G YEAAS OF QPERATION
XA ACTVE T8 NACTVE T C. unkOwN ]

C UNKNOWN

BEGawunG YE A EnOnuG Y AR
04 CESCAPT.ON OF SUBSTANGES POSSBLY PRESENT. KNOWN. OR ALLEGED

Various volatile and semivolatile organic compounds including xylene, toluene,
benzene and petroluem napthalene.

35 DESCAPTICN OF POTENTIAL RAZARD TO ENVIRONMENT MG‘?\ POPULATION

A low potential exists for human exposure, however, a high possibility of impact

on the environmental biota in Nods Creek and the Arthur Kill are present.

o
[ \‘\

Y. PRICRITY ASSESSMENT

C1 PRIQRITY FOR INSPECTION (Canes are 4 Ag & Tadnen & CARCS 0D, COvORTS Pan ] - wanie

g fon ) - De. - <

C A mGn X 8 meoum . Gc.ow O o nOnE

L]l 1M800ct O WP ¢ canames Dass)

(00 (RSt SLION ASEIOE CTIMEIN® ot P78 aadOSBEA 10PWYy

VI INFORMATION AVAILABLE FROM

SrconTact 02 OF agenc /O pars staary 03 TELEPRONE NUMBER
Nigel Robinson USEPA - Region II 212,264-0854
©4 PEASCN AZSPUNS AL FOR ASSESSMENT 0% ACENCY 06 ORGANZA T O7 TELEPrONE NUMBER | 08 OATE
Frank Faranca, HSMS IV NJDEP DHWM/BPA (609 633-2219| 222, 87
EPAFORMZJ?OJZH-‘H

1 e -y, . - W ccommmta e




POTENTIAL HAZARDOUS WASTE SITE L IDENTIFICATION
01 STATE {02 SITE rusnd R

o~ -
< EP PRELIMINARY ASSESSMENT
\’E A PART 2- WASTE INFORMATICN NJ_1D063173280

1. WASTE STATES, GUANTITIES, AND CHARACTERISTICS

L)

v —

. e ey

1 AT SCAL STATES 1Covca or e maret 52 WASTE GUANTITY AT SITH T3 WASTE CHARAC TERISTICS (Checa o trer aneors
| S aRSnes ¢ BELE GuARENRY
SR MR | e ¥ iEER LR
U e souoak C 6 s L € RADIOACTIVE G FLAMMABLE O K. AEACTIVE
CUBKC YARDS (s D PEASISTENT " QTASLE L b NCOMPATELE
L0 OTmeR w72 O WM NOT APPLCARLE
prre—— NO.OFORMS T/t 2 :
. WASTE TYPE
CATEGOAY | SUBSTANCE NAME 01 GRASS AMOUNT |02 UNT OF MEASURE] 03 COMMENTS
Skw SLUDGE Several releases have occurred
CLw OlLY WASTE in the past four (4) vears
SO SOLVENTS 2360 Gallons causing contamination of the
250 PESTICIOES soil, groundwater, surface
oce OTHER CAGANIC CHEMICALS water and air.
oC f INCGRGANIC CHEMICALS
ACD [ ACIOS
8AS | SASES
MES | mEAVY METALS
IV. HAZARDQOUS SUBSTANCES i5ee o st anea CAS M
01 CATEGOAY | 02 SUBSTANCE NAME 03 CAS NUMBEA 04 STORAGE DISPOSAL METHQO 05 CONCENTRATION gg_“cgﬁmﬁg.
SOL | Xvlene 95-47-6  |Groundwater sample 64,000,000 | PPB
SOL | Benzene 71-43-2  |Groundwater sample 1,000,000 | PPB
SOL ' Vinyl Chloride 75-01-4 !Groundwater sample 60 ' PPB
. SOL . Tetrachloroethvlene 1 127-18-4 (Soil Sample . 2,100 | PPB
SQL | Ethvlbenzene 100-41=4 Groundwater sample 2,700 PPB
SOL | Toluene 108-88-3 |Groundwater sample 3,600,000 | PPB
SOL | i,1,1-Trichloroechane 71-35-6 |Soil sample | 510 | PPB
SOL Chloroethane 75-00-3 Groundwater sample 1,600 PPB
SOL 1,1,2,2-Tetrachloroethane 79-34-5 |Groundwater sample 15 PPB
SOL | Methylechyl Ketone 78-93-3 Groundwater sample 100 | PPB
SQOL Chlorobenzene 108-90-7 IGroundwater sample 230,000 PPB
SOL Methylbromide 74-83-9 Surface water sample 1,400 | PPB
SOL 4-methyl-2-pentanone 108~10-1 |Surface water sample 2,700 | PPB
SOL Styrene 100-42-5 ISurface water sample 690 PPB
SOL | Trichloroethylene 79-01-6 |Groundwater sample 11 | PPB
SOL , Methylene Chloride 75-09-2 roundwater sample . 630 PPR
V. FEEDSTOCKS 200 sasenma ur CA3 mmmers)
catecory | 01 FEEOSTOCK NAME 02 CAS NUMBER CATEGORY 01 FEEDSTOCK NAME 22 CAS NUMBER
£0S . FOS
FOS : FOS
FOS FOS
FO3 - FOS

V1. SOURCES OF INFORMATION (Cur tmecos ioansnine. ¢ g piasa iows. MAGHD 4nary sl /S0B) |

See reference sheet for a list of attachments

LPAFCRM 2070-12 (7-01)



ENS

L IDENTIFICATION
POTENTIAL HAZARDOUS WASTE SITE e =,

n .
K EPA PRELIMINARY ASSESSMENT R e
PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS 2200

. HAZARDOUS CONDITIONS AND INCIDENTS

01 X A. GROUNDWATER CONTAMNATION 02 Y osseAved oate LO/1(/X5 S POTENTIAL C ALLEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION

The groundwater was sampled ahd analyzed by IT Corporaticn on 10/10/85. Test resultg
revealed elevated levels of various volatile 2rganic compounds including xylene as
high as 64,000,000 PPB. Both a horizontal and vertical migration of the contaminants

were observed, Attachment
01 )(5. SURFACE WA TER CONTAMINATION 02 Y CBSEAVED 10ATE. 0/25/38> - POTENTAL Z ALLEGED

03 BEPULATION POTENTIALLY AFFECTED 04 NARRATIVE DESCRIPTION
Groundwater discharges and surface water seeps flowing into Noes Creek were sampled
and analyzed. High levels of various volatile organic compounds were detected. A
large oil sheen was also observed on Noes Creek by plant personnel.

Attachment C

01 XS CONTAMINATION OF AR 02 X CBSEAVED DATE <L/ /00 | I POTENTAL C ALEGED
03 POPULATION POTENTIALLY AFFECTED. 04 NARRATIVE DESCAPTION

NJDEP inspectors investigated the facility during the 2/17/83 spill incident in which
the soil was observed to be darkly stained and a chemical odor was present. High
OVA readings weae +.:i¢ 2232 %/%2, Attachment A

91 X0 FIRE/EXPLOSIVE SONOITIONS 02 C OBSERVED (OATE . ) X POTENTIAL L ALEGED
03 POPULATION POTENTIALLY AFFECTED 04 NARRATIVE DESCRIPTION
A potential for fire/explosive conditions exists due to the large amount of product

loss of highly volatile compounds. However, in the two (2) yvears since the last

major spill many of the contaminants may have volatilized.
Attachment A, B

.- - w2t . K =270 St

73 PCRULATION PCTENTIALLY AFFECTED 04 NARHATIVE DESCRIPTION
The entire facility is fenced to prevent unauthorized access to the facility by the
general population. A potential does exist for direct contact by Union Chemical
personnel.

Attachment C, D

01 X F CONTAMINATION OF SO 02 X OBSEAVED(DATE. 2= .7 =32 | {2 POTENTAL S ALLEGED
03 AREA POTENTIALLY AFFECTED. e 04 NARRATIVE DESCRIPTION

Three separate spill incidents were observed from 1983 to 1986 in which various
volatile organic compounds were released into the soil beneath the facility con-

sequently contaminating the groundwater'. Attachment A, B

01 .. G DRINKING WATER CONTAMINATION 02 () OBSEAVED (DATE | = POTENTIAL = ALLEGED
03 POPULATION POTENTIALLY AFFECTED. 04 NARRATIVE DESCRIPTION
The Middlesex Water Companyv supplies potable water to the entire area surrounding the

facility. There are no known private wells located in the area.

- Attachment C, D

21 K n WORKER EXPOSURE/INIURY 02 5 OBSERVEDIDATE — ) & POTENTIAL O ALLEGED
C3 wWORKERS POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION

A potential exists for-worker exposure/injury of Union Chemical personnel who come
into direct contact with the contaminated soil and ground water seeps that are

on site. : Attachment C

31 XI POPULATION EXPOSUREINJURY 0% .. CBSERVED (DATE i X POTENTIAL J ALLEGED
C3 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION

A potential exists for population exposure indirectly by ingestion of contaminated
fish caught in the Arthur Kill and by dermal and inhalation routes during the
recreational use of surface waters.

Attachment C

EPAFORM 2070-12(7-81)



o POTENTIAL HAZARDOUS WASTE SITE L IOENTIFICA TION
EPA PRELIMINARY ASSESSMENT P Tosear 3280
PART 3- DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS -

. HAZARQOUS CONDITIONS AND INCIDENTS rCommes

01 X4 DAMAGE TO FLORA 02 O CBSEAVED (DATE. ) RPoTenTIAL O ALEGED

04 'NARRATIVE DESCRIFTION .
A potential exists for damage to Phragmites communis species found on either side
of Noes Creek and the banks of the Arthur Kill.

01 X' x OAMAGE TO FAUNA 02 = OBSEAVED (DATE.
04 RATIVE DESCRIPTION (mtawe aane s o spmsa st

The volatile organics in the groundwater will be attenuated due to evaporation at
the surface water/air interface, however, the introduction of semivolatile pollu-
tants could accumulate in bottom sediment with adverse effects on aquatic biota.

) Xpomrw. S ALLEGED

c1 ,{ « CONTAMINATION OF FOCD CrAN 02 C CBSERVED (DATE ) KPOT'ENM S ALEGED
C4 NARRATIVE DESCRIATION

The migration of semivolatile organic pollutants (i.e., PAH's - Napthalene) in the
nonaqueous fraction of contaminated groundwater could adsorb to colloidal particles
in surface water and bio-magnifv into a significant environmental exposure. Att. C

01 XM UNSTABLE CONTAINMENT OF WASTES Q2O CBSERVED (OATE ) R POTENTAL C ALLEGED
*  SOUME" I ) § ARG BT RARIYY O wimt}
C3 POPULATION POTENTIALLY AFFECTED. 04 NARRATIVE DESCRIPTION

Volatile and semivolatile compounds in excess of 2360 gallons have been released to
the environment through various tank and service line failures. Attachment A, B

01 X' N OAMAGE TO OFFSITE PROPERTY 02 C CRSERVED (OATE — XPOTENTIN. T ALLEGED
G4 NARAATIVE LESCRPTICN
Groundwater discharges and seeps to surface water may potentially contaminate pro-
perty down stream with volatile and semivolatile organic compounds.

Attachment C

01 = O CONTAMINATION OF SEWERS. STCRAM DAAINS. WWTPs 02 (C OBSZRVED (DATE. | Z POTENTWL S ALLEGED
04 NAARATIVE DESCRPTION

The potential for contamination of storm sewers does not exist.

At 2 P LLEGAL UNAUTAHORIZED DUMPING ‘02 CBSERVED (DATE. |}~ (O POTENTWAL = ALLEGED
04 NARRATIVE DESCRIPFTION

There are no reports of unauthorized dumping within State and local files.

25 DESCRIPTION OF ANY OTHER KNQWN, POTENTIAL, OR ALLEGED MAZARCS

The Benjamin Moore Company was the previous property owners (1920-1962) which
constructed a myriad of underground clay tile pipe and underground tanks which may
still contain product.

Ul TOTAL POPULATION POTENTIALLY AFFECTED:

V. COMMENTS

V. SOURCES OF INFORMATION iCee tovcan renrmncas. 8 7. bime 1901 romom sy ass. « SORNTA

See reference sheet for a list of attachments.

PAFORM 2070-12(7-8Y)
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UNION CHEMICALS - DIVISICN OF UNION OIL CO.
350 ROOSEVELT AVENUE
CARTERET BOROUGH/MIDDLESEX COUNTY
NEW JERSEY
EPA # NJD063173280

The Union Chemicals Company is an active facility on a 4.4 acre parcel of land
in Carteret Borough, Middlesex County. The facility is located in a heavily
industrialized section of Carteret Borough and is owned and operated by Union
0il Company of California, AKA: American Mineral Spirits Co. The property is
bounded by Noes Creek to the south, New Jersey Branch railroad tracks to the
west, Roosevelt Avenue to the east, and the Wheeler Condenser and Engineering
Company to the north. Development of this parcel of land began in 1920. The
Benjamin Moore Company owned the property and operated until 1962 when Union
Chemicals purchased the facility primarily for bulk storage and repackaging. In
the years 1969 to 1984, anhydrous anmonia was processed to ammonia. Today,
approximately 125 different products are handled at the facility, most of which
are solvents.

The geology of the area is characterized by the Triassic Brunswick Formation,
composed of soft red shale with sandstone beds, however, the Union Chemicals
site is not consistent with the surrounding area. The facility is contructed on
fill material which ranges in thickness from zero to fifteen feet and is
composed of fine to coarse sand with gravel, clay, bricks, concrete, metal,
glass, and slag. Beneath the fill are irregular deposits of sands, clays, silty
clays, silt and peat which was probably deposited as a result of meandering and
ensizing by Noes Creek. The movement of ground water flows from north to south
across the site in the direction of Noes Creek.

The Union Chemicals facility has a past history of several product releases to
the environment. The first major spill occurred om 2-17-83 when approximately
1860 gallons of MEK, petroluem napthalene, and propyl alcohol leaked into Noes
Creek. This occurred as a result of a failure of an underground pipeline which
was connected to a 12,000 gallon above ground tank. The second major spill
occurred on 7-1-85 when approximately 300 gallons of xylene, toluene,
napthalene, and benzene were also released into Noes Creek as a result of a
failure in a 10,000 gallon underground tank (Tank #7). The leak was first noted
by plant personnel as a large oil sheen on the creek and was traced to a 6" clay
tile pipe adjacent to the creek bank. A review of the plant blue prints did not
indicate any pipes of that material on the plant grounds. The pipe is believed
to have been installed by the Benjamin Moore Company which formerly owned the
site. To date, this pipe has not been removed from the site.

Union Chemicals contracted IT Corporation to conduct a site-assessment because
of several product releases to the environment. IT installed twelve monitoring
wells for ground water monitoring and to assess the direction and rate of ground
water flow., The ground water sampling and quantitative analysis revealed
significant (greater than 100,000 ppb) levels of xylene, toluene, benzene and
chlorobenzene. Many other volatile organic compounds were also detected in
smaller concentrations.



At present no remediation of the soil and ground water has been conducted. The
USEPA has reviewed the work plan prepared by IT Corporation and determined that
additional site information was needed to determine the full extent of
contamination. The NJDEP/DHWM/Bureau of Field Operations has recommended that
this case be closed because the site is being surpervised by the USEPA.

It is recommended that no further action be taken at the present time due to
current investigations conducted by USEPA and IT Corporation. However, a future

follow up investigation is recommended to assess the extent of remediation at
the site.

Submitted by:

Frank Faranca, HSMS IV
NJDEP/DHWM/BPA
MSCA Project

Hours worked: 40 hours
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UNION CHEMICAL
02-8804-09
TDD MGR.- G. CALABRESE
LOGBOOK #0402

FEBRUARY 9, 1989
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Nanco Sample ID:

Client Sample ID:

50020

88-88-3230

8B-1



WOODWARD - CLYDE CONSULTANT
547 N. MONRCE ST.,SUITE 201
TALLAHASSE, FL. 32301

PRIORITY POLLUTANT FRACTION
VOLATILE COMPQUNDS BY GC/MS

..............................

NERNNN R AN RNTEATR AR TR TTNE

NANCO LABS, INC.
AR TR N ORANS PRGN TAREY

QUANTITATIVE RESULTS AND QUALITY ASSURANCE DATA
I ) .
30021

Date Received: 09/27/88
Date Reported: 11/04/88

MEDIUM LEVEL SOIL
DILUTIONOF 1:125

..................................................................................

..................................................................................

N.D. = Not Detected
* RESULTS ARE BASED ON DRY WEIGHT

BMRL = Below Minimum Reporting Level

| RESULTS | Q.C. BLANK | Q.C. MATRIX SPIKE
""""""""""""""""""" R i RE e TP PO PP PEPPPPPPPS
CAS  COMPOUNDS | samp. | BLANK |UNSPIKED  CONC. SPIKE SPIXE DUP.
# ] cONC.  MRL. | | SAMPLE ADDED % X
|*UG/KG *UG/KG | UG/XG | ue/xe UG/KG RECOVERY  RECOVERY
"""""""""""""""""" R R RE e B P P LLET P ORPP PP PR
71432 BENZENE | BMRL 625 | N.D. | N.D. 50 104 114
75274 BROMOO I CHLOROME THANE | N.D. 625 | ¥.D. | N.D. --- .- .-
75252 BROMOFORM | N.D. 625 | N.D. | N.D. --- .- “ee
74839 BROMOMETHANE | NO. 1,250 | N.D. | N.O. --- “e- -
56235 CARBON TETRACHLORIDE | N.D. 625 | N.D. | N.D. -.- --- .-
108907 CHLOROBENZENE | 17,000 625 | N.D. | wN.D. 50 131 133
75003 CHLOROETHANE | N.D. 1,250 | N.D. | N.D. --- .- cee
110758 2-CHLOROETHYLVINYL ETHER | N.D. 1,250 | N.D. | N.D. --- .-- .e-
67663 CHLOROFORM | N.D. 625 | N.D. | BMRL .- --- .
74873 CHLOROMETHANE | N.D. 1,250 | N.D. | N.D. --- .- .o
124481 DIBROMOCHLOROMETHANE | N.D. 625 | N.D. | N.D. --- --- .ee
95501 1,2-DICHLOROBENZENE | N.D. 625 | N.D. | N.D. --- ae- .-
541731 1,3-DICHLOROBENZENE | N.D. 625 | N.D. | N.D. --- .-- .-
106467 1,4-DICHLOROBENZENE | N.D. 625 | N.D. | N.D. .- --- .-
75343 1, 1-DICHLOROETHANE | N.D. 625 | N.D. | N.D. oo .-- .-
107062 1,2-DICHLORGETHANE | N.D. 625 | N.D. | N.D. --- --- .-
75354 1,1-DICHLOROETHENE | N.D. 625 | N.D. [ N.D. 50 162 131
156605 TRANS-1,2-DICHLOROETHENE | N.D. 825 | N.D. | N.D. - --- -
78875 1,2-DICHLOROPROPANE | w~.0. 625 | N.D. | N.D. --- --- .-
10061015 CIS-1,3-DICHLOROPROPENE | N.D. 625 | N.D. | N.D. --- .- .-
L 10061026 TRANS-1,3-DICHLOROPROPENE | N.D. 625 | N.D. | N.D. --- --- -e-
100414 ETHYLBENZENE | 630 625 | N.D. | N.D. o -e- .-
75092 METHYLENE CHLORIDE } 1,500 625 | 1,100 | 22 --- --- .ee
79345 1,1,2,2-TETRACHLOROETHANE | N.D. 625 | N.D. | N.D. --- .- .-
127184 TETRACHLORGETHENE | N.D. 625 | N.D. | N.D. --- .- aee
108883 TOLUENE | NO. 625 | N.D. | N.D. 50 142 131
71556 1,1,1-TRICHLOROETHANE | N.D. 625 | N.D. | N.D. .- --- .-
79005 1,1,2- TRICHLOROETHANE [ N.D. 625 | N.D. | 9 .- --- .e-
79016 TRICHLOROETHENE | N.D. 625 | N.D. ] 1 50 121 135
75694 TRICHLOROFLUOROME THANE | N.D. 625 | N.D. | N.D. .-- .-- ...
75014 VINYL CHLORIDE | M. 1,250 | N.D. | N.D. --- --- ---

MRL = Minimum Reporting Level



NANCO LABS, INC.
I e

QUANTITATIVE RESULTS AND QUALITY ASSURANCE DATA
j0022

WOODWARD - CLYDE CONSULTANT
Date Received: 09/27/88

Date Reported: 11/09/88

METALS
Nanco Sample ID: 88-$5-3230 Customer Sample ID: SB-1
| RESULTS [@.C. REPLICATES| Q.C. BLANK & SPIKED BLANK | Q.C. MATRIX SPIKE
--------------- R B ] B L] LTSI PTTRRRN
# COMPOUNDS | SamMp. | FIRST SECOND | BLANK CONC. % |UNSPIKED CONC. b4
| CONC. MRL. | | ADDED RECOVERY| SAMPLE ADDED RECOVERY
| *MG/KG *MG/XG | ue/L UG/L | UG/L UG/L | uG/L UG/L
--------------- R ] e ety ITTELCL T REERO R RRPRRRe
ANTIMONY | BMRL 15 | BMRL BMRL | ND 1,010 101 | BMRL 500 90
ARSENIC | 47.8 2.4 | BMRL BMRL | ND 47.0 106 | BMRL 20 200
BERYLLIUM | 1.2 1.2 | NO NO | ND 481 05 | WD 50 96
CADMIUM | BMRL 1.2 | BMRL BMRL | ND 489 103 | WD 50 9%
CHROMIUM | 37 2.4 | BMRL BMRL | ND 506 107 | BMRL 200 96
COPPER | 59 6.1 | BMRL BMRL | ND 542 101 | BMRL 250 99
LEAD | 160 1.2 | 36 35 | No 24.5 106 | BMRL 20 95
MERCURY | 0.7 0.12 | BMRL ND | ND 5.2 108 | BMRL . 1 %0
NICKEL | 8MRL 9.8 | WD NO | ND 496 101 | wD 400 108
SELENIUM ] BMRL 1.2 | BMRL BMRL | ND 26.0 92 | BMRL 10 86
SILVER | o 2.6 | WD NO | ND 509 9% | WD 50 80
THALL 1UM | BMRL 2.4 | ND NO | WD 26.3 00 | w0 50 84
ZINC | 407 4.9 | 182 183 | D 3,100 9% | 228 200 244
| | | ]
| | | I
X SOLIDS } 82 seee | eee- ve- | s--- cee- o | cee- se-- .-
| | | i
| | I |
| I | |
| | | |
| | | |
: | | I |
N.D. = Not Detected BMRL = Below Minimum Reporting Level MRL = Minimum Reporting Level

* RESULTS ARE BASED ON DRY WEIGHT
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NANCO LABS, INC.
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Surrogate Recovery - GC/MS Data

Nanco 1D: 88-55-3230 Date sample received: 09/27/88

Amount
Added Control Limits X
Compound ug/kg X Recovery Lower Upper
VOLATILE FRACTION
Bromof luorobenzene 50 103 74 121
1,2 Dichloroethane d4 50 102 70 121
Toluene d8 S0 93 81 117

100

)
“



Nanco Sample ID:

Client sample ID:

88-88~3231

8B-3

00029



WOODWARD -CLYDE CONSULTANT
547 N. MONROCE ST.,SUITE 201
TALLAHASSE, FL. 32301

PRIORITY POLLUTANT FRACTION
VOLATILE COMPOUNDS 8Y GC/MS

NANCO LABS, INC.
Dl

QUANTITATIVE RESULTS AND QUALJTY ASSURANCE DATA

J0030

Date Received: (9/27/88
Date Reported: 11/04/88

MEDIUM LEVEL SOIL
DILUTIONOF 1:125

................................................................................................................

71432 BENZENE

75274 BROMOD I CHLOROMETHANE

75252 BROMOFORM

74839 BROMOMETHANE

56235 CARBON TETRACHLORIDE

108907 CHLOROBENZENE

75003 CHLORCETHANE

110758 2-CHLORGETHYLVINYL ETHER

67663 CHLOROFORM

74873 CHLOROMETHANE

124481 DIBROMOCHLOROMETHANE

95501 1,2-DICHLOROBENZENE

541731 1,3-DICHLOROBENZENE

106467 1,4-01CHLOROBENZENE

75343 1,1-DICHLOROETHANE

107062 1,2-DICHLORCETHANE

75354 1,1-DICHLOROETHENE

156605 TRANS-1,2-DICHLOROETHENE

78875 1,2-DICHLOROPROPANE
10061015 CIS-1,3-DICHLOROPROPENE
10061026 TRANS-1,3-DICHLOROPROPENE

100414 ETHYLBENZENE

75092 METHYLENE CHLORIDE

79345 1,1,2,2- TETRACHLOROETHANE

127184 TETRACHLOROETHENE

108883 TOLUENE

71556 1,1, 1-TRICHLOROETHANE

79005 1,1,2- TRICHLOROETHANE

79016 TRICHLOROETHENE

75694 TRICHLOROFLUOROMETHANE

75014 VINYL CHLORIDE

|  RESULTS | Q.C. BLANK | Q.C. MATRIX SPIKE
I ............ ...I ...........................................

| SAMP. | BLANK JUNSPIKED  CONC.  SPIKE SPIKE DUP.

| CONC.  MRL. | | SAMPLE ADDED % X

|*UG/KG *UG/KG | UG/XG | vaske UG/KG RECOVERY  RECOVERY
[romeeeeneenees [rrormmmmmmmeees

| 8so 625 | N.D. | N.O. 50 104 114

| N.D. 825 | N.D. | N.D. --- .- .-

| 8D, 625 | N.D. | N.O. --- .- S

| N.D. 1,250 | N.D. ] N.D. --- .- ..o

| N.D. 625 | N.D. | N.D. --- --- cee

| ND. 625 | N.D. | N.D. 50 131 133

| N.D. 1,250 | N.D. | N.D. --- e .-

| w.0. 1,250 | N.D. | N.D. --- --- .-

| ND. 625 | N.D. | BMRL .. --- ...

| N.b. 1,250 | N.D. | N.D. .-- --- ---

| ND. 625 | N.D. | N.D. .- .- .-

| ND. 625 | N.D. | N.D. --- .- .-

| ND. 625 | N.D. | w.0. RE .- .-

| N.D. 625 | N.D. | N.D. .- .- .-

] ND. 625 | N.D. | N.D. --- --- .-

| N.D. 625 | N.D. | N.D. .- -- -

| ND. 625 | N.D. | N.D. 50 162 131

| ND. 825 | N.D. | N.D. --- --- ---

| N.D. 625 | N.D. | N.D. --- .- .-

| ND. 825 | N.D. | N.D. --- --- ---

| ND. 625 | N.D. | N.O. --- .-- .-

] 2,600 625 | M.D. | N.D. --- --- ...

| 4,900 625 | 1,100 | 22

| N.D. 625 | K.0. | wN.0. --- --- .-

| ND. 625 | N.D. | N.D. --- --- ---

| BMRL 625 | N.D. | w.0. 50 162 131

| N.D. 625 | N.D. | N.D. --- --- .-

| ND. 825 | N.D. ] 9 --- --- ---

| ND. 625 | N.D. | 1 50 121 135

| ND. 625 | N.D. | N.O. .- --- .-

| N.D. 1,250 | N.D. | Nn.oD. --- --- ---

................................................................................................................

N.D. = Not Detected
* RESULTS ARE BASED ON DRY WEIGHT

BMRL = Below Minimum Reporting Level

MRL = Minimum Reporting Level
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NANCO LABS, INC.

QUANTITATIVE RESULTS AND QUALITY ASSURANCE DATA

10031

WOOOWARD -CLYDE CONSULTANT
Date Received: 09/27/88
Date Reported: 11/09/88

METALS
Nanco Sample ID: 88-55-3231 Customer Sample 1D: SB-3
| RESULTS |e.c. REPLICATES| Q.C. BLANK & SPIKED BLANK | Q.C. MATRIX SPIKE
............... |""“"“"""|"""""“"‘l“""""“""'"""""|""“"“""“‘"‘"""""
# COMPOUNDS | samp. | FIRST SECOND | BLANK  CONC. %X  |UNSPIKED  CONC. %
| coNc. MRL. | | ADDED  RECOVERY| SAMPLE ADDED  RECOVERY
| *MG/KG *MG/KG | uesL UG/L | uG/L UG/L | ue/sL UG/L
--------------- e St ] [ RO e TRRT TR
ANTIMONY | BMRL 14 | BMRL BMRL | ND 1,010 101 | BMRL 500 ]
ARSENIC | 5.0 2.4 | BMRL BMRL | NOD 47.0 106 | BMRL 20 200
BERYLLIUM | 1.4 1.2 | WO ND | ND 481 105 | w0 50 9%
CADMIUM | BMRL 1.2 | BMRL BMRL | WD 489 103 | W 50 9%
CHROMIUM | 12 2.4 | BMRL BMRL | ND 506 107 | BMRL 200 96
COPPER | 43 6.0 | BMRL BMRL | ND 542 101 | BMRL 250 9
LEAD | 59 1.2 | 36 35 | N 24.5 106 | BMRL 20 95
MERCURY | BMRL  0.12 | BMRL ND | WD 5.2 108 | BMRL . 1 90
NICKEL ] BMRL 9.5 ] NO ND | ND 496 101 | ND 400 108
SELENIUM | BMRL 1.2 | BMRL BMRL | ND 26.0 92 | BMRL 10 86
SILVER | wO 2.4 | N ND | ND 509 9% | ND 50 80
THALLIUM | N0 2.4 | W ND ] ND 2.3 100 | wO 50 84
ZINC | 101 4.8 | 182 183 | WD 3,100 96 | 228 200 264
| I | I
! | | I
X soLIDS | 84 R A sees | weoe ceee “ee. | LEEE LREE ceee
I ! | |
! ] | |
| I | !
| | I |
I | | |
! | I |
N.D. = Not Detected BMRL = Below Minimum Reporting Level MRL = Minimum Reporting Level

* RESULTS ARE BASED ON DRY WEIGHT



NANCO LABS, INC.
Rdad d 1 il SRR

Surrogate Recovery - GC/MS Data

SOIL
vaco 107 88553231 date semle received: 9727788
................................... ;,;;;...............-........-..-
Added Control Limits X
Compound ug/kg X Recovery Lower Upper
wourie acnion T
Bromof | uorobenzene 50 103 74 121
1,2 Dichloroethane dé 50 97 70 121
Toluene d8 50 113 81 117

10032



Nanco Sample ID:

Client Ssample ID:

88-88-3233

§B-6

Juag4s
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QUANTITATIVE RESULTS AND QUALITY ASSURANCE DATA
. 10046
WOODWARD -CLYDE CONSULTANT
547 N. MONROE ST.,SUITE 201
l TALLAHASSE, FL. 32301 Date Received: 09/27/88
Date Reported: 11/04/88
l PRICRITY POLLUTANT FRACTION MEDIUM LEVEL SOIL
VOLATILE COMPOUNDS BY GC/MS DILUTIONOF 1:125
l Nanco Sampte ID: 88-SS-3233 Customer Sample [D: SB - 6
‘ |  RESULTS | Q.C. BLANK | Q.C. MATRIX SPIKE
"""""""""""""""""" R il AR ERR AR RS bbbl bbbl bbb
I CAS  COMPOUNDS | samp. | BLANK |UNSPIKED  CONC.  SPIKE SPIKE DUP.
# | conc.  MRL. | | SAMPLE ADDED % 3
|*uG/KG *uG/KG | UG/KG | uG/KG UG/KG RECOVERY  RECOVERY
................................... I................I-...--.-....-..I...................--..-....---..--........
l 71432 BENZENE | N.D. 625 | N.O. | N.D. 50 104 114
75274 BROMOD I CHLOROMETHANE | N.B. 825 | N.D. | N.O.
I 75252 BROMOFORM | N.D. 625 | N.D. | N.D.
74839 BROMOMETHANE | N.D. 1,250 | N.D. [ N.D.
56235 CARBON TETRACHLORIDE | ND. 625 | N.D. | N.o.
108907 CHLOROBENZENE | 4,500 625 | N.D. | w.D. 50 131 133
I 75003 CHLOROETHANE | N.D. 1,250 | N.D. | N.D.
110758 2-CHLOROETHYLVINYL ETHER | N.D. 1,250 | N.D. | N.D.
67643 CHLORGFORM | N.D. 625 | N.D. | BMRL
' 74873 CHLOROMETHANE | N.O. 1,250 |  N.D. | N.D.
124481 DIBROMOCHLOROMETHANE | N.D. 625 | N.D. | wN.D.
95501 1,2-DI1CHLOROBENZENE | N.D. 625 | N.D. | wN.D.
541731 1,3-DICHLOROBENZENE | N.D. 625 | N.D. | N.D.
I 106467 1,4-DICHLOROBENZENE | ND. 625 | N.D. | ~N.D.
75343 1, 1-DICHLOROETHANE | N.D. 625 | N.D. | w.0.
107062 1,2-DICHLOROETHANE | N.O. 625 | N.D. | N.D.
l 75354 1,1-DICHLOROETHENE | N.D. 625 | N.D. | N.D. 50 162 131
156605 TRANS-1,2-DICHLOROETHENE | N.0. 625 | N.D. | N.oD.
78875 1,2-DICHLOROPROPANE | NO. 625 | N.D. | N.D.
10061015 CI1S-1,3-DICHLOROPROPENE | N.D. 625 | N.D. | N.D.
l \ 10061026 TRANS-1,3-DICHLOROPROPENE | N.D. 625 | N.D. | N.D.
100414 ETHYLBENZENE ] 1,100 625 | N.D. | N.D.
75092 METHYLENE CHLORIDE ] 1,200 625 | 1,100 | 22
I 79345 1,1,2,2-TETRACHLOROETHANE | N.D. 625 | N.D. | N.D.
127184 TETRACHLOROETHENE | N.D. 625 | N.D. | wn.D.
108883 TOLUENE | BMRL 625 | N.D. | N.D. 50 142 131
l 71556 1,1,1-TRICHLOROETHANE | Noo. 625 | N.D. | N.D.
79005 1,1,2- TRICHLOROETHANE | N.D. 625 | N.D. | 9
79016 TRICHLOROETHENE | N.D. 625 | N.D. ] N 50 121 135
75694 TRICHLOROFLUGROMETHANE | N.D. 625 | N.D. | N.D.
I 75014 VINYL CHLORIDE | N.O. 1,250 | N.D. | N.D.
N.D. = Not Detected BMRL = Below Minimum Reporting Level MRL = Minimum Reporting Level
. * RESULTS ARE BASED ON DRY WEIGHT



HORRT VRPN TTENORNORETORNY

NANCO LABS, INC.

QUANTITATIVE RESULTS AND QUALITY ASSURANCE DATA

J0047

WOODWARD -CLYDE CONSULTANT
Date Received: 09/27/88
Date Reported: 11/09/88

METALS
Nanco Sample 1D: 88-55-3233 Customer Sample ID: SB-6
|  RESULTS |Q.C. REPLICATES| Q.C. BLANK & SPIKED BLANK | Q.C. MATRIX SPIKE
--------------- R ] B SR ITELCIRELT IR
# COMPOUNDS | SAMP. | FIRST SECOND | BLANK  CONC. %X |UNSPIKED  CONC. x
| CcoNC. MRL. | | ADDED  RECOVERY| SAMPLE ADDED  RECOVERY
| *MG/XKG *MG/KG | UG/L UG/L | uG/L uG/L | ue/L uG/L
--------------- [t e e e
ANT IMONY | 25 14 | BMRL BMRL | ND 1,010 101 | BMRL 500 90
ARSENIC | 3.6 2.4 | BMRL BMRL | NO 47.0 106 | BMRL 20 200
BERYLLIUM | 2.1 1.2 | W~NO ND | ND 481 105 | NO 50 96
CADMIUM | 1.4 1.2 | BMRL BMRL | ND 489 103 | W 50 94
CHROMIUM | 18 2.4 | BMRL BMRL | ND 506 107 | BMRL 200 9
COPPER | 188 6.0 | BMRL BMRL | WD 542 101 | BMRL 250 99
LEAD | 62 1.2 | 36 35 | N 26.5 106 | BMRL 20 95
MERCURY | BMRL 0.12 | BMRL ND | w0 5.2 108 | BMRL o1 90
NICKEL | 1 9.5 | N NO | ND 496 101 | N 400 108
SELENIUM | ND 1.2 | BMRL BMRL | ND 26.0 92 | BMRL 10 846
SILVER | NO 2.4 | NO ND | ND 509 9% | WD 50 80
THALL [UM | ~D 2.4 | NO N | ND 2.3 100 | WD 50 84
ZINC | 220 4.8 | 182 183 | N 3,100 9% | 228 200 264
I I | |
I I | I
X SOLIDS | 84 ERER N BEEEE L cesm | .- ce-- SRR SRR meee see-
I | I I
I I I I
| I I I
| o | |
! | ! !
I [ | !
N.D. = Not Detected BMRL = Below Minimum Reporting Level MRL = Minimum Reporting Level

* RESULTS ARE BASED ON DRY WEIGHT
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NANCO LABS, INC.
e

Surrogate Recovery - GC/MS Data

.....................................................................

Amount
Added Control Limits X
Compound ug/kg X% Recovery Lower Upper
VOLATILE FRACTION
Bromoftuorobenzene 50 100 74 121
1,2 Dichloroethane dé4 50 108 70 121
Toluene d8 50 101 81 117

10048
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NANCO LABS, INC.
L D T R e

WOODWARD & CLYDE CONSULTANT
Date Received: 11/14/88

Date Reported: 11/22/88

E.P. TOXICITY METALS

.....................................................................................................

Nanco 1D: 88-SS-4779 Customer ID: SB - 1

l # COMPOUNDS l RESULTS | UNITS l MCL
frmmm e e [meemmeemnne [rommmmnnne- frommmmeeeees I
| 1M ARSENIC ] <005 | Mg/L | 5.0
| | I !

| 2M  BARIUM | 0.39 | MG/L | 100
| | | [

| 3M  CaADMIUM | 0.006 | MG/t | 1.0
| [ | |

| &M CHROMIUM | 0.053 | Me/L | 5.0
| | ! I

| 5M LEAD | 0.617 | Me/L | 5.0
I I | I

| 6M  MERCURY | <0.0002 | mMG/L ] 0.2
| | ! !

| 7™  SELENIUM | <0.075 |  MG/L | 1.0
I I | I

| 8d  SILVER | <o0.00 | Mg/L | 5.0
| | | |

.....................................................................................................

MCL = MAXIMUM CONTAMINATION LEVEL
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NANCO LABS, INC.
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WOODWARD & CLYDE CONSULTANT
Date Received: 11/14/88
Date Reported: 11/22/88

E.P. TOXICITY METALS

.....................................................................................................

Nanco [D: 88-55-4780 Customer [D: S8 - 3

] #  COMPOUNDS | RESULTS | UNITS |  McL
R R P S PR ELE LT PP TR e e [ommmemmeenns e e |
] 1M  ARSENIC | <0.05 | MG/L | 5.0
| | ! |

| 24 BARIUM | 0.632 | WM&/t | 100
I | I I

| 34 CADMIUM | <0.005 |  MosL | 1.0
I | ! |

[ 4M  CHROMIUM | <0.001 | MG/t | 5.0
| | | |

| SM  LEAD | 0.188 | MG/L | 5.0
| | | |

| MERCURY | <0.0002 | Mg/L | 0.2
I | | I

| SELENIUM | <0.07 | M/t | 1.0
| | | I

| 84  SILVER | <o0.01 | MG/L | 5.0
| | I |

.....................................................................................................

MCL = MAXIMUM CONTAMINATION LEVEL



NANCO LABS, INC.

bbb a Lt d g s 0 Ll 2 12 g TR

WOODWARD & CLYDE CONSULTANT

E.P. TOXICITY METALS

.....................................................................................................

Nanco ID: 88-§5-4781 Customer ID: SB - 4
| #  coupouNDs |
[oem e |
| 14 ARSENIC

l

| BARIUM

|

| 34 caDMIUM

|

]  4M  CHROMIUM

|

| SM LEAD

I

|  6M  MERCURY

|

i SELENIUM

|

] 84  SILVER

I

.....................................................................................................

MCL = MAXIMUM CONTAMINATION LEVEL

Date Received: 11/14/88
Date Reported: 11/22/88

............

MG/L

MG/L

MG/L

MG/L

100

1.0

5.0

5.0

6.2



WOOOWARD & CLYDE CONSULTANT

E.P. TOXICITY METALS

.....................................................................................................

Date Received: 11/14/88
Date Reported: 11/22/88

< 0.0002

< 0.075

............

100

1.0

5.0

5.0

0.2

Nanco ID: 88-5S5-4782 Customer ID: SB - 6
| #  COMPOUNDS |
Jremmmmmm s !
| 1M ARSENIC |
I !
f 24  BARIUM |
l !
| 34  CADMIUM |
I |
| 4M  CHROMIUM |
! I
| SM  LEAD |
I I
]  6M  MERCURY |
| I
| 7™ SELENIUM ]
I |
| 84  SILVER }
I I

.....................................................................................................

MCL = MAXIMUM CONTAMINATION LEVEL
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NUS CORPORATION AND SUBSIDIARIES

TELECON NOTE
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NUS CORPORATION AND SUBSIDIARIES

TELECON NOTE
CONTROL NO: DATE: TIME:
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NATIONAL FLOOD INSURANCE PROGRAM

\

i 1[]{ FLOOD INSURANCE RATE MAP

BOROUGH OF

/| CARTERET,
|INEW JERSEY

“ MIDDLESEX COUNTY

(|| COMMUNITY-PANEL NUMBER
11 340257 0005 A

|1/|[ONLY PANEL PRINTED)

NOVEMBER 15, 1978

[
|
J
J\ EFFECTIVE
|

U.S. DEPARTMENT OF HOUSING

AND URBAN DEVELOPMENT
FEDERAL INSURANCE ADMINISTRATION

J




REFERENCE NO. 9



ATTACHMENT A

QUARTERLY SAMPLING RESULTS
JANUARY, 1989
UNOCAL CHEMICALS
CARTERET, NEW JERSEY
NJPDES #0026077

REGULATORY FORMS: GROUNDWATER ANALYSES
MONITORING WELL REPORTS
(FORM T-VWX-014, FORM VWX-0154A, FORM VWX-015B,
FORM VWX-016, FORM VWX-017)

- Woodward—Clyde Consultants @

CONSULTING ENGINEERS, GEOLOGISTS AND ENVIROMENTAL SCIENTISTS
547 NORTH MONROE, SUITE 201 TALLAHASSEE, FLORIDA 32301




COPERATING EXCEPTIONS DETAILED

HOURS ATTENDED AT PLANT Monen L] Year L]
Oay of Month 1] 2] 3| 4] 5| 6] 7|8 s]r0f1r]12]13]1a]15] 16
Licensed Operator l
Othert [
Day of Manth 17] 18] 19] 20] 21| 22| 73] 24| 25| 28] 27] 28] 29] 30| 31
Licensed Operator ' I
Qthers l ' ' I '




.

-

MONITORING REPORT — TRANSMWUTTAL SHEET

NJPOES NO,

l010121610171 74

"Tnocal Chezical
PERMITTEE: Name

AEPFORTING PEARIDO °

1~ v, -, e,

(1, 118:8] ™ ]011l819]

Address _ 1345 North Meacham Road

Schaymburg, L

60196

FACILITY: Name

linocal Chemicals Nivision

Address __380 Ronseyslt Avenue

Carteret

{County) Middlesex

Telephone _{ 201 ) 541. 4224

FORMS ATTACHED (Indicsre Quanary of Ezch)

SLUDGE REPORTS - SANITARY

DT-VWX-OO? DT-VWX-OOS DT—V‘WX-CGQ

SLUDGE REPORTS - INDUSTRIAL

D‘r-vwx-omA Dr.vwxmoa

WASTEWATER REPORTS

DT-V’NXOH DT-VWX-OIZ DT-WXOU

GROUNOWATER REPORTS

[TJvwxorsisa[ Jwwxars [ lvwears

NPDES DISCHARGE MONITOR G AEPOAT

DEPA FORM 33201

OPERATWRG EXCEPTIONS

DYETESTONG

TEMFORARY BYPASIING
OISTMFECTICN INTZRAUFTION
WONTTORRIG MALFUNCTIONS

UNITE SUT OF QPERATICON

000000 3
BARAAAA 3

OTHER
(Det=l sy “Ves™ on reverse side
in cpyregewsy spece.)

NOTE: The “Hours Afrended z¢ Plznt’ on the
reverse of chx sheer must also be completed.

AUTHENTICATION - | certify under penaity of law that | have pesenally examined and am familiar with the

LICENSED CPERATOR

Name (Printed)

infarmation submitied m this document and a8 x=achments and that, tased on my ing-
of those individuals immediately responsible for osining the information, | believe tne
submitted information 55 true, accurate and cormoet=. | 3m aware tRat there are signifize
penalties for submitting false information mchatrg the passibility of fine and imarisca~

PRINCIPAL EXECUTIVE QFFICER or
OULY AUTHORIZZD REPRESENTATIVE

Name (Prieseo] Daryl W. Dierwechter

Grade & Resisry No.,

Signature

Titte (Prim=ny _SUpErvisor Environmental

Date

fai ) " .
Signature /’@Fﬁ;lis/f," f[ { - (J_Lfrh.l

A
’

/
Date March 21, 1989




ATTACHMENT A

QUARTERLY SAMPLING RESULTS
JANUARY, 1989
UNOCAL CHEMICALS
CARTERET, NEW JERSEY
NJPDES #0026077

REGULATORY FORMS: GROUNDWATER ANALYSES
MONITORING WELL REPORTS
(FORM T-VWX-014, FORM VWX-015A, FORM VWX-015B,
FORM VWX-016, FORM VWX-017)

Woodward—Clyde Consultants @

CONSULTING ENGINEERS, GEOLOGISTS AND ENVIROMENTAL SCIENTISTS
547 NORTH MONROE, SUITE 201 TALLAHASSEE, FLORIDA 32301



OPERATING EXCEPTIONS DETAILED

HOURS ATTENDED AT PLANT Month LLJ Year L.LJ
Oay of Manth 1] 2] 3] 4]|2|s 8| 9|10l 12]13] 14|15] 18
Licensed Operator |
Qthen ‘
Oay of Month 17}18[19)2021] 22 24| 25 26 27[ 284 29| 30{ 31
Licensed Operator ,
Otners l l




MONITORING REPORT — THRANSMITTAL SHEET

NJPOES NO,

"Maocal Chezmical
PERMITTEE: Name

APFORTING PERIDO °

~o rm -y, re

(11 I8:8f T |011!819]

Address 1345 North Meacham Road

Schaumburqg, L

60196

FACILITY: Name

linacal Chemicals Division

Address __350 Ransevelt Avenue

Carteret

(Counsy) Middlesex

Telephone {201 ) 241- i@‘}_ --

FORMS ATTACHED (Indieste Quannry of Ezch)

SLUQGE REPORTS - SANITARY

D T-VWX-007 B T-vWX-008 GT—VWX'GGQ

SLUDGE REPORTS - INQUSTRIAL

Dr.vwx.mm Dr.vwxmoa

WASTEWATER REPORTS

DT-VWX-OH DT-V‘WX-OIZ DT-WXO!S

GROUNGOWATER REPQORTS

BVWX~O15(A,S)EWX-O16 EVWX-O‘U

NPOES SISCHARGE MONITOR NG REPORT

DEPA FORM 13201

OPERATYRG EXCEPTIONS

DYE TESTO™G

TEEDORARY BYPASIING
DISINFECTION INTERRUPTION
WORTTORGNG MALFUNCTIONS

UNITE SJUT OF OPSRATION

Dooooo g
BRABEAE 3

OTHER
(Der=l wry “Yez " on reverse suide
in cpprogicr pcce.)

NOTE: The “Howrs Artended st Plznt” on the
reserye of chs sheet must 2lso be completed.

AUTHENTICATION - | certify under penalty of law that | have pescnially examined and am familiar with the

LICENSEQ QPERATOR

Name (Printed)

infarmation submitied m this document and 28 aTachments and that, based on my ingu
of thgse individuals immediately responsibie for ctining the information, | believe the

submitted information is true, accurate and cormorze. | am aware that there are signific:
penalties far submitting faise information mcluxSg the possibility of fine and imgrisanm

PRINCIPAL EXELZUTIVE OFFICER or
DULY AUTHCRIZED REPRESENTATIVE

Name (Procro] 1 W. Di chter

Grade & Registry No.

Signature

Supervisor Envirommental
Tiue (Prim=n _Affairs

. ~ L~ -
Sigrature /\’ e Q !( ! /é , {,u,lvéC—

Date

7

Marchr 21, 1989

Date




OPERATING EXCEPTIONS DETAILED

HOURS ATTENDED AT PLANT Monmn L L] Yesr L1 ]
Day of Monzh 1) 2] 3] 4]l%]s 8] 90|11 ] 12|13 14]15] 15
Licensad Openator l
Othen l
Day of Manth 17| 18} 19| 20| 21| 22| 23] 24] 25| 28] 27] 28| 29] 30| 31
Licensed Operator l
Qrners | '




MONITORING REPORT — TRANSMITTAL SHEET

MJPOES NQ, REFONTING PFERINDC °

| X~} e -wa e

0101216101721 7] [}, 188§ T 10,1189

"Maocal Cheaical
PERMITTEE: Name

Address 1345 North Meacham Road

Schaumbyrg, IL 60196
FACILITY: Name lInacal Chemicals Nivision
Address __350 Ransevelt Avenue
Carteret {Counzy) Middlesex

Teleghone {201 ) 541- .4_2_.2.4_ .-

FORMS ATTACHED (Indiczre Quanriry of Each) QFERATYIS EXCEPTIONS

SLUQGE REPORTS - SANITARY

Dr-vwx-om Dr.vwx-ooe Dr-vwx-oaa DYETESTONG

TEXPFIRARY BYPASSING
SLUDCE REPORTS - INOUSTRIAL

DISINFECTICM INTERRUPTION
DT-VWX-O!GA DT-VWX-OIOB
MORTTORENG MALFUNCTIONS

WASTEWATER REPOATS UNITI CU7T OF OPERATION

[:]'r.vwx-on DT-vwx.mz DT-vwxmz OTHER

0ooooao ;
BEABERE 3

GROUNOWATEA REPOATS (Der=laxy “Yez" on reverte ude
[__L]vwx‘oxsu.ml 5 ;vwx-ms vax-an in cpprogeic 1pcce.)

NPOES DISCHAAGE MONITCAING REPOAT NOTE: The “Houry Artended ar Plznt” on the
D EPA FCRAM 33201 reverse of chdx sheet must also be completed.

AUTHENTICATION - | certify under penality of law that | have pescrially examined and am familiar with the
information submitied m this document and 29 x=achments and that, based an my ingu.
of those individuals immediately responsib'e ‘or oSt=ning the information, | believe the
susmilied information fs true, accurate and comoie. | am aware that there are significa
penaities for submitting false information mciuxtng the possibility of fine and imarisonm

LICENSED OPERATOR PRINCIPAL EXECUTIVE OFFICER or
DULY AUTHDRIZZD REPRESENTATIVE

Name (Printed) Neme (Priceor DBIY]1 W. Dierwechter

Supervisor Envirommental
Grade & Regisy No, Title (Pricr==ny Affairs L

A I

Signature Signature ,L(KJ '-~£ [" S AT

~ 4

X /

Date Dste March 21, 1989




“RMICT Wl am . AENT QF SNVIRCNMENT rag ?QAQr TION

L]

Farm VWX i)
DIVISION OF waTZA RESOURCES

e WATEA QUALITY MANAGEMENT ZLIMENT
I GROUND WATER ANALYSIS — MONITORING WELL REPORT
I PLEASE TYBE QR IAUNT WiITH JALLPOINT IEN
[FACITY Name ' Unocal Chemicals - Carteret, NJ [T Mu-1
e name NANCO ! abaratories . Mappingers Falls NY
l SAMPLE DATE
NIPOES NO. WELL PERMIT NO, YR. | MO. ) DAY NJ LAB CERT. NO,
l NJ[zoio lzlslolyl‘ﬂ [’zi—slﬂdsl 5 d-@ |1§l9lolzlohj Iﬂj {4 d;i
THE SCHEDULS INOICATED SELOW IS TO SE OBSEAVED FROM lQ_.B_L&_BJ LQI_B'_Q'_ZJ
I SUBMIT WITH SIGNED T-VWX-014
l SAMPLING MONTHS s
g 3 3 <a é‘_% :.; H E. §i4 ANALYSIS UNITS PARAMETER §
l X X: '[ ,[X 'l x" '] Specific Conduccance umhos /cm
X R X | Floatiag Producet inches | |
HEREN l ' ||
I X i x : x| l)ﬂ " Tocal Xvlenes ug/1 :
P
 JENRENNEENEN 11
HENEEREEE | 1
HENEEENEN [
I HERNEEEEN | |
REREEREEN | |

l RN EREEEN [ 1]
EEEREEENEER NN
EEEEEEEREE L

| IR 111
FLLr bt NN
EENEEEEEER [ ]}

I HREEENEREE [
L i bl L]

l HEERNEREEE | 1]
RN ERE
HEENEEERER L]

| [N N
NN EEEEEN |11
RN Fl1d

AN EEEEEEE 17
AR [

I VALUE COOING AULES ANO SE 3::2
REMAAX COCES CN REVEASE . sa 1273



l Ferm vxary NEW JEASEY D;TC‘:T:::-; ap‘:::.:g,,:::,a:,_,,mc, :
r2 . WATER QUALITY MANACTIMENT ELEMENT
GROUND WATER ANALYSIS — MONITORING WELL 1:PORT
I ACID, BASZ/NZUTRAL OQRGANIC COMPOUNDS
PLIASETYPE QR PRINT WITN BALLPOINT PEN
I FACILITY hase Unocal Chezicals - Carteret. NJ Is" 10 ~a. MW-1
CAC . mt
NANCO ! abaratories - Wanpingers Falls. NY
S L DATI
nr3s NO, WILL PERMIT NO. TX. | MO. | DAY K LAS CIRT. WO,
| o mreern FEGLEELYG [blbbl) GLLLY
I ~cocmcaminoamiomms mow lhalisl w lualael
I SURMIT WITH SIGNED T-YWIX014
AP LIeG MONTHE E
| ffifPlstrsis i e panauer :
. Chrysene ug/l 3lal3]2l0 [
/ : Dibdenzanthracene ug/l Jelslsls | il
l 4 : 1,2-Dichlorobezzene ug/l 3als[afsf 1] |
: | f 1,3Dichlorobenzene ug/l 314]5]6|6
| : 1,4-Dichlorobenzena ug/l 3j4]5]71
l I . 3,3'-Dichlorobenzidine ug/l 314]6]311
] | Diechyl Phzhalate ug/l 3]4]313]6
I 0 K Dizezhyl Phthalate ug/l 3[4]3| 41
| | ' Di-n-butyl Phchalace ug/1 alsl1l1]o
! ' 1 2,4-Dinitrotolulene ug/l 3j4)6. Xfl |
l i | - 2,6-Dinitrotolulene ug/l 34 6‘216 |
|t | Di-o—cc2yl Phcthalate ug/l OHEEE
HEEN | 1,2-D{phenylhydrazine ug/l 3faf3fs) 8] |
I 1N Fluoranthese ug/l 3fel3]7fe] |
o Fluorene ug/l 3{el3)8|1] |
I JEN] Bexachlorobezzene ug/l . 319/ 7/0l0] |
oo Hexachlarabuczadieze ug/l IETEIRTI
|1 Hexachlorocyclosenzadlene ug/l 3/ 4] 3l8f6] |
' | | FHexachloroethazne ug/1l 3| 4] 3]9]6] |
| l Izdenczyrene ug/1 3lalalofyf |
' Tsoshorone ug/l ] AJalola |
I Nashshalene . ug/1 3alslglsf |
J | werzovenzene uz/l Malalalaf |
I ; H-Nfewagadimpnelygainag uz/1 3 4'4'1’5 |
‘ N-N{sragod{-a-37ro37]ls={ne ug/l 3l el el 28l |
| [ N-N{trosodiphenylaz=izce ug/l NRERE
| l ai Phenanchreae L { - uz/l N REEREE
‘ ‘ Pyrene ug/1 B lalelsls] |
1 TN 1,2,4-Trichlorabezzexe ug/l B [LEE[I ‘
| l VALUE CCOING RULES AND a o
REMARK CODES ON REVERSE “ HH



i

Form WX 017

Pl

NEW JERSEY DEPARTUENT OF ENVIRAONMENTAL PATTECTION

CivISION OF wWATER REIDUACES

WATEA QUALITY MANAGEMENT ELEMENT

GROUND WATER ANALYSIS — MONITORING WELL REPORT
ACID, BASE/NEUTRAL ORCANIC COMPOUNDS

SUSMIT WITR SICNED T-YwIXIdIl4

THE SCHEDULE INOICATED BELOW I3 TO BEOSSEAVED FROM l_QLd_ﬂ_d T lﬂ.lal%.l.ﬂ
o TR MO, A .

PLEASETYPEOR PAINT WITN SBALLPOINT PEN
O NO.
FACILITY hast Uaocal Cae=ical - Carteret, NJ ok Mu-1
LAS t . .
NAME . L NANCO Laboratories - Wagpingers Falls NY
SAMPLE DATE
WIPDLS MO WILL PERMIT MO, TX. | MO. DAY MU LAS CIRT. MO, wWeM LSL
I ~fololelslolrlz) {2 {olals[sHg) [elolof2lol ) [ LalaTslo) 0

BIPLING MONTHS  ~ : v E
1433551538344 S s wm et ovawe 3
2-Chlorashensl ug/l 3 LIsz[Q
- XN 2,4-Dichlorophenol ug/1 3alslolt
! ! 2,4=-Di=ethylphenol ug/l 3]s slols
! | 2,6-Dinitro—o—cresol ug/l - |721716]0(3
| [ 2,4-Dinizrophenol ug/1 3lelslrle
| I 2-Nitrophenol ug/1 IQHEIR
! | 4-Nitrophenol ug/E- ARALE
i ! p-Chloro—=—cresol ug/l 3lajs|5]2
| Pentachloropheaol  * ug/1 3lolol3l2
! Phenol ug/1 IAELR)
bl o 2.4,6~Trichlorophencl ug/1 AR ERRERR
gl | - HEEREEEN
| |’| Arpmgnnohomsa uz/l 31 zln's | ‘ | |
| | Vil | Acenashshvlene ug/l 3|4[2f0|0 F)d |
| 1 | | Anthraceze ug/l sjafafzjof t 1| 10
| ! Benzidize ug/1 alsftfalel F 1 -0 L
EEER ? Benzanzhracese ug/l slafsizlsf 111 11
4 bbbl | | Benzopyrese ug/l Meqalap?f b L
| | || 3,4-Benzoflusranchene ug/l Jlejafjof |
| Benzoperylene ug/l aefsjapnf L
| Benzsfluoranthene ug/1 Jlel2le]2f | | | |
| | Bie(2-chlorsethoxy)=ethase ug/l laf2iziel 11 |
| T 81s(2-chlorseshyl) Echer ug/1 AR EERERE
| | 34s(2-chlrolsopropyl) Zther ug/l afefareaf i L EL
| | .1 | | 8¢s(2-ezhylhexyl) Phchalace ug/l sisiifelef 11 H 1
| I 1 4-Brosmsphenyl Ether ug/l.  [3]ajei376f | | || |
I Butvlbenzyl Phrhalate ug/l sefafola[ [ 1] 1]
] 9PNV mrmanhobelpna ua/1 e letaly ] | R
I forniszashanyl Pheovl Echer ug/1 elslenn TT 1 HI
r 23 34 40 41
VALUE CLOING RULES AND I o o
-~ 88 40 . ___3s40




Barm YWX Ui

4/83

NEW JEASEY DEILATMENT OF SNVIRQNMENTAL PAQTESTICN

OIVISION QF WA TEZR RESQURCES

WATIR CUALITY MANAGZMENT ELIMENT

PLEASE TYPE QR AAINT WITH 8ALLPOINT ISN

GROUND WATER ANALYSIS — VOLATILE ORGANICS REPQRT

FACILITY NamE

UaocalChenical _ Carteret, NJ

3V 10 NO.
‘ MW-1

REMARK CCOESON AREVEASE

mad Name
L NANCO 1 ahorataries- Wappinger Falls, NY
I NIPOES NO, WELL PEAMIT NQ, 5;‘.“,';5.°,“orfr 4« LABCERT, NQO. WM UST
7 ~ndoAdddd Lg_lﬁj-.'glglf,lslz}-{;] (8loTol2lol7] 414 (]
l 1 T g s 17 b E] 3 7 33
THE SCHEOULS INCICATED SELOW IS 7O 3€ O8SERVED FAOM lﬂ I8 !8'8] TO LQ_B_Q_Z.' lgt 2!
I MO, YR MO, YR,
SUBMIT WITH SIGNED T-VWX.014
%]
l SAMPLING MONTHS g
DA T XTI Acrylonitile uG/L jaf2ftys] | P41 bislg
I TR Benzsne uG/L 3laloizlo] | | I 1 11K
bobbE o | | | 8romatorm uG/L f2frjeisf L L) 1R
I ] |} | Carsen Terracmiorice uG/L f2fvjec2] 1) )] Nk
l T T T 1 TIT T [ Crierasenzens Uit 3300 1 1 1 [8l. 2
T | | | Chorocitramoetnane uG/L 3af3josl 11 IR
17T 1 111 1T 111 1| Cieretarm sarL J30z1viais] 11 1 11 h K
| I R I 1. 1 - Oicntoroetnane uG/y Jlalaigle] | 1 1 1 | 1K
‘ Porbr bbb b 1, 2 - Diextorcetnane UG/t Jlaistarg) Vi b iyIR
TR I 1. 1. Dichloroethyvieas uG/L slefsialef L L1 1 1 11
I N I T T I Y I T I 1. 2 - Dicalorogrooane uG/L taistart} L L4 MR
Foyve e 1 Cinvidenzene uG/L sfalziziaf VL) MR
Pt bl | Methviens Chigrice uG/L 3lajab2rzl 10 12,18
l [ bbb b bbb 11,22 Tetracntoroeane UG/L Jalsiesf Dt R
I Tetracnicroenyiene uG/L 3faisiz sl P11 1K
Pl b b i L] Taluene uG/L 3lalgvr 2 R [
I ol i b 1.1.1. Trcnioroesnane UG/ 3isls5:09°50 ¢+ v 0L K
N O I T N R N 1.1, 2. Tricrlaroetnane uG/u Jjalsivity o0 [ 11K
Voot e Tricnigroethylene uG/L ezl v ) L 11K]
I b ober v b 1 | inyl Chiorice UG/l 3telarz sy i o 1K
P b it 1 | Aeraren uGiL f3tsiz2 10 it . 1 25|Kl
FE iy L b b | Catereesmane uG/L Jrei3 oo UK
I [V i 0 e ey 2 - Chigreenyiviayl Simer uG/L 311415:7 3 ot i 1K
I Qicniorogramemetrane uG/L 3t2bviaas) oy o b b TR
RN 1, 3. Dicatarcargoviene uGiL Jlafsiga) 11 L MK
. Porboere by bt Metnyl 3ramice uG/L Jfabeperap 1o b VR
Pt b e bbb | Metayt Chignce UG/ NEEIE I T 1]
Eoboalbe b r | 1.2 trans - Qicnicraernytene UG/ 3baisiasf i 'R
l NI 1, 2 Qienteroonnzene uG/L asiglsl 0 1] K|
PEE Lil b v b LI L 1 30icaiorapenzene uG/L IR I I A 1§ -
I 1.4 Jicnigracenis~e UG/l AR Lt UK
3 i $33%
. VALJE COCING AULZE3 AND 3 1329 33 ia



NEW LESIE Y JEPANTMENT JF SNVIRQNMENTAL 7AQTECTICN F N
O1VISION OF wa TER R ESQURCES Nl

WATER QUALITY MANAGEMENT ELEMENT

GROUND WATER ANALYSIS - MONITORING WELL REPORT

QM VW AGLID D
4/83

PLEASE 'YPE QR PAINT WITH JALLPOINT PEN

FACILITY NAME SW 10 NQ,
Unocal Chemicals . Carteret. N L MW-1
LAS NAME T -
NANCO !ahnr‘atnrip<rjap.pj.gg,g;.;_-Fd]1$- NY
SAMPLE QATE )
NJIPDES NQ. WELL PERMIT NQ, YR | XO. | DAY MNJ LAG CERT, NO. wlm USE

@ “olololslol7lz] & I-nglslglzl{g‘] (sl [o[2]0[7] l7jl3l4lslol [
1 %4 2 2 2T 23
THE SCHEOULS INOICATED BELOW IS TO 3E CASEAVED FACM L%al-&xal T0 b.x'?. 'g '32. |

SUBMIT WITH SIGNED T-¥wX-014

SAMPLING MONTNHS %
. _-f;g ::' 5’ 3,.3 :: 5 } g. ,E. g. ANALYSIS UNITS PARAMETER VALUE . §
| Methoxycnier, Toul uG/L 3jalalsiay | 11 1]}
Methyle~2 Blue Active Subtunces MG/L ]88 2,5'0 ' l ' ' I ’
[} [ Nizogen, Ammonia, Disalved NHy « NH,  ag N mG/LasN lajolsials| | | | | | 1
| I | | ' ' Nitrogen, Nitrate Ditsolved MG/LasN |ofolsltiis | | I | } l
F bbb )] |oder T.0.N. ofolalals| | | | I-| 1|
| [ I | [oH Stancard Unies [0f0faiala| | | |4] |5l
| I ' | | I I I | Phenols, Total Recaveratte uG/L 3l2frlsiof | 1 l ! ' I
L)LV ] ] | Radium 225, Dissoivea Peil. ofslsiafa] | I | i )i
11T ] T ] | ] | Racium 228. Oissoived P/l glrfalsis| | | | || ¢
bt I | | | | Selenium, Oissaived uG/L oftslsys| VL L)
| L L) || Sitver, Cissaived uG/L oitlelzIs| V1) | 1 i
L b ] | secium, Disoived MG/L olofsizlal | 1 1 ] |1
FOXE ][ 1 [ ] 1 | saitar. Oissaived tas 50, MG/L olaigieis| | 11 H 11|
| 'Xf F I || | | Totai Diuaivea Satids (TOS) Pom 7ial3laia| | ! 11'slgig
| ’ l | [ [ , l ’ [ l Tatat Qrzanic Carden (TOC) PoM OIOIG:BEO ‘ , l i ’ '
PP LT LT LT ) ||| Total Orsanic Hatogen (TOX) uG/L ofaisia[ | 1] )11
LD L b)) | Taxaonene UG/L lalalala) | || |1
A O O O I I NTU afolalzis| ([ | || i
Lt L0 1 )] ]| zine. Oisaivea uG/L altloisiol 1 1 11T
L bbb b)) | 24-0 7o UG/L siglaizlal VL 11
LTl 2 e 572 Tou uG/L 3isfojeis| | [ 1|
RN EEEEEE HEEEEEEEEN
HEEEEEEEEN REEEEEEEENE
HEEEEEEEEEE R EE
EENEEEREEE RN
HEEENEEERN HNEEREREEEE
HEEEEEEEER T
NN EEENEEE
3 PEPX] - b
VALUE CCOING AULZS ANO 33 N 93
[ 1] - | 9 40

AEMARAXK COOES ON REVERSE




W JSISEY QEPARTMENT OF SNVIAONMENTAL PROTECTION

Form /WX 315 A
OIVISION OF WATER RESOURCSES

s ?
I WATER QUALITY MANAGZMENT ELEMENT
GRL 'O WATER ANALYSIS — MONITORING WELL REPORT
l PLEASE TYPE QAR APAINT WITH JALLPOINT SN
FACILITY NaAME . SN 10 NO
Unocal Che=r-al Carterpt Nl | MW-1
LA3 NAME o
I L NANCO Laboratories, Wappingers Falls NY
SAMPLE DATE
: NJPOES NO. WELL PERMIT NQ. YR | MO.[ DAY NI LAB CEAT. NO. £
1 [ ~{dddddzj [leHolalsls/o] 7131’6 lo]
1 F3 1 ’ 1% 1° 22 23 17
THE SCHEDULE INOICATED 8ELOwW 1S 70 3 osseaveo saom L1 81 81 8 1o (0181912
I M3, YL MO0, YR,
SUBMIT WITR SIGNED T-VWXQ14
SAMPLING MONTHS
l 55 §= 5 H 5 3 E E. 33 cx' ANALYSIS unITS PARAMETER L
Elevatian of 100 of weil casing witn e3p off fest MSL:
{as spezitied in well comoletion reoort) to nearest .01
I Elevation of original ground level feet MSL:
(as specified in well comoletion reaor) to nearess .01
D< X Oepth 10 water table from too of casing prior ta fese: to glz21s )4 5
l samaling with ¢ag off nearess Q1
Deptn 15 water tabie from originai ground level feet: 1o 712 Ql, 9
] grior 0 samoting nearest .01
M || | | | Arsenic. Dissaived UG/LasAs Jolifoiolo
I l ' I [ ' Barium, Qissolved UG/\L as 3a 0!1IO|O 5
' i l L | . Biochemical Oxygen Demand - § Day MG/L 010 3[1 0
l FL b Cadmium, Oissaived UG/LascCa [of1]al2]s
Xl ] | Chiarice, Dissaived uc/Lascl |8l2)zlels] lelelal7lo
PP P ] [ crromum, Dissaived uGrLasc |o]1]ol3]o
l | [ ‘ | I | ] l I Chromium, Dissalved. Hexavaient UG/L as Cr 0[1 12.:2;0
' , , | , ‘ | f | | <] Chemicyt Oxygen Demand (CD0I, Dissalved MG/ 0[0‘3!451
F PP bbb || Cotiterm Grous nicoML |7]afols!s
I L) bbb |coor Pi-Ca ololalslo
F L b LT L] | cocoer, Dissaivee UG/LssCu |o]1]ale]o
I LT L P b LT ] cyanige, Total MG/LasCN  Jolol7]2la
| ' l b | ' | | | ’ Eadrin. Totai uG/L slslalsle
' ' I ' l ' ' I ' ' ' Fluornde, Ditsolved MG/L as # 0]0!9'5:0
I L L L L b L L) | | Gress atona. Disscives P/ olilsiols
F 11 L b L | ] | Gross 3eca, Dizaived P/l al3lslel3
Fd L b || ] fHarenes Toulas GCT, MG/L ajojslajo
l L L 1] | een, Dissatvea UG/LasFe |o]1]a]s]s
P DX L] DX | | teaa, Dinsoives UG/L 3?3 |0]1]alals
| I P bbb || ] cincane, Toi uG/L 3)9|7/8]2
| ' | l [ I Y [ | 1 Manganese. Dissoivec uGiL of1]als]6
. . lql
ne ’. .
! ' N ' bodb b Mercurs. Dissoives uG/L 7|:.a.9|o
29 13 34
VALUE CCDING RULES AND ;: ;: ;;
REMARK CO0ES ON REVERSE s 1373




Barm VWX O18
4/83 OIVISION QF WA TZR AESQURCES

WATER CUALITY MANAGZMENT SLIMEN

PLEASE TYPRE QR ARINT WVITM ZALLAPOINT PEN

NEW JERSEY OE2AATUENT QFf SNVIRONMENTAL PRQOTECT:ON

r

GROUND WATER ANALYSIS = VOLATILE ORGANICS REPORT

FAQILITY NaAME . .
UaccalChenical _ Carteret., NJ

SV 10 NQ.

MW-3

Lad Mamé .
L NANCO | ahorataries- Wappinger Falls, NY

REMARK COOES ON AREVERSE

I NJPOES NO, wWELL PERAMIT NQ, YS:.M,';E.O;‘OTEY .04 LABCERT, NQ, wAM USS
[ ~ddAddddg [Zdvlelslslab] [slolol2lol7]  [Hlalddg (]
I Iy 3 . 17 22 23 27 23
THE SCHEQULE INQICATED JELOW IS TQO 3€ OSSERVED FRAM LO_@.LS_'BJ TQ LQ'—B'—g'_Z!
I MO. TR M0, YR,
SUBMIT WITH SIGVED I-vWwX-0!4
I SAMPLING MONTHS E
5‘ g i (a. 5!‘; 5 3 ;:- g’ z’ g’ ANALYSIS uNITS PARAMETER VALUE §
l i e Acryianitrile UG/L Ifaf2]1)s] | I 1215
1 b A Senzene uG/L 3laloizlal] | | 1115
TN | | | 8romotarm uG/L 3f2fviojs]l | 1) | | K
RN | | | | Carson Tetracatorice UG/L 3|2]1joi2f | | | | "MK
I TR | | | Chicrapenzene uG/L jsf3ioif | 1] Lal.]2
T ] 111 1 | Chlerodinromoetnane uG/L Ilaf3jo:s|l 1 1} | | 11]K
PIE T TEE T 1HE | ] Chtersferm uG/L Jl2jrjoisf § 11 | 1 MK
I Prlb b 4 ] 1.1 Oievioroetnane UG/L Jlalaigls] I 1 1 | | i1]K
Fotdb b bl b il 1 |1 2- Oicntorgetnane uGL 3latstzig] Vi iV 1K
TR 1. 1. Qichlaroethylene uG/L slefsiolt] 1 1 1 i1 i1]K
l ol bl b bEr b, 2. Dieniarosragane uG/L afsiaia) L 110 | 11| R
P L T | | Savidenzere uG/L Aafaizlf L ) IR
N N Methviene Chigrice uG/L 3'414’ 213 V1L 1 131810
I Py o biit b 11,2 2. Tesraciaroemane uG/L Ialsiv.s] 11 |t K
UL Lt i L L || Tetracatoroemyiene uG/L Jtelalz:sp v 0 11120
I Taluene uG/L 3lajarr 2 i1 2
I bbb bbb bbb 11,1 Treatorgernane uG/L 3lsis:0°6f ¢ 1 P T K
P e b e 1,1, 2- Tricaioroethane uG/L jalsivir] 1 i 8} 1)K
bl b T F T 1 | Trentareetayiene UG/L N EINEC IR
I bbb b 1 HEE ) ] Vieyl Catarice uG/L Jight'7 50 i v ] v 1|K
FEt e b b b il | Aeratenn uG/L Jjaj2'1-Q | 1 i2151K
IR Chlgroemaine uG/iL Jraf3irorl o o0 0 190
I PPV 0 v P T | | 2- Chicrcewmyivinyl Exer uGiL 3ralsiz.al 11 1 G1]K
L0 tib b b 1! || Qieniorosromomernane uG/L Al2hviossy o b 1 1K
Pobobbe b i 1.3 - Oicatorcorooylene uG/L Jajsisgl 1L K
I T T 0L T T T TIT T | Metavi 3ramece UG/ alefti3| 11 Tt 1]K
bbb DL T T | Metnwi Chienee uG/L Jlaiginggp bbb ) K
bbby b i b b T 1.2 trany - Qicatorcernyiene uaG/L Maisiaisl (0l 1)K
l bbb b 1, 2 Dientorobenzene UG/L 3t41s5izig]l !t 1 L1 1K
IR 1.3 Dicatarooenzene uG/L Jafsis sl LK
b bprr 1.4 Oictarnceniene uG/L IR T A R
19 13 34 40 o1
I VALUE COOING AULES AND H 33 2 3
H 327 79 10




Eogrm VWX J185 3 NEW JEASEY DE2ARATMENT QF SNVIRONMENTAL PROTECTICN P, v
483 O1VISION OF WATER RESSURCES g <

WATEA QUALITY MANAGEMENT ELEMENT

GROUND WATER ANALYSIS - MONITORING WELL REPORT

I PLEASE I'YBE QR PAINT MITH 3ALLPOINT PEN
FACILITY NAME . . (S 10 NQ.
I N Unccal Cheszicals . Carteret. NJ L MW-3
NANCQO | ahorataries  Wappingers--Falls, NY
SAMPLE DATE
NJPOES NOQ, WELL PEAMIT NO, YR | MQ. oAY NJ LAB CSRT, NO. wQm USE
I (] ~ololzlslolr 7] (260815 |5'4] @0'7 [
" - 25 )
I THE SCHEQULE INOICATED BELOW IS TO 3€ Q8SERVED FROA.A L.%_d_gtd TO W
SUBMIT WITH SICNED T-YWX-014
I SAMPLING MONTNS g
. 5:‘: :s 5‘ Es :;: 5. } g. 5 g ANALYSIS UNITS PARAMETER VALUE . §
I l , Methaxyenler, Toul uG/L 39 4|810r' | | ] | |
, Methylens Blue Active Subrunces MG/L 3/8 2’5!0 | ' | I | |
I I Nicogea, Ammaonia, Diuslved NHy + NH, as N MG/LasN o 0,5‘0,’8 | I l I |
| | I | | Nitwegen. Nitrate Dissaived MG/Las N fololslris] 1 I}
P11} ) ] | oder TON. ojaloials{ | | 1 | | |
I ! l l ' I | J ‘ oM Standard Unies {00 4,‘0!0 l [ 7' .|3l9
| | | | ] | I Prenols, Total Rezaveratte uG/L alzi7taref 1} ! | |
L LT V] 1| | Racium 225, Dissoived Pesl ofsisiofal it 111
I | I | | | [ Racium 223. Diusaived PesL gltiafsis| | | | | | 1
l ’ | Il Selenium, Qissgived uG/L OI! Il-i,'S I I | l ] |
I LT T )| | siiver, Oissaives UG/L ajtlelz]s] V1| ]|
LT T TP T T 11 ] sedium, Disaived MG/L ololsislal [ 1 | 1 |1
I ’ IX | f | 'rl Sulfare, Qissoived (as SO, ) MG/L olaigfs,a| | ! 1 ) | !
I ' F X | IX] | IX] | | Toral Dissoived Satias (TOS) oM 7i0f3lalof i | Islals
LT || | Totat Qrganic Carsan (TOC) pPosA ololsiaial | | | I ||
Pt [ 1 | | | Toetal Orgamie Halogen (TOX) uG/L rlalalsial i L)) )
l | L1 L]t 1] | Toxaonene uG/L alolalafof L V)i
P b ] ruesiaie NTU ajafalzis| | | | | | |
I X i | | Zinc. Digsaivea uGIL olvioigiof v 1 i 4 |
| Pl bbb bbb a2 a-0 Tow uG/L slglalzlal 1L LI
| FL b 2.4, 577 Tena uGiL jolafais) L)1
B NAERNERENN
EREREREREN HEEEEEEENE
EEEEREEEE R
I Pl bt HEEEREEEREE
EEREEEEEEE RN
. EREEEEREEN EEEE RN
HEEEEREEEE HEEREREEEE
29 PR ITY e
VALUE COOING RULES AND 3 39 30 sas7
l REMARK COOES ON REVEARSE @ 1273 19 40

T




)

Ragerm /WXJ18 A

4/83

QIVISION OF WATER ASSOURCSES
WATER QUALITY MANAGEM&NT ELSMENT

GRu

PLEASE TYPE QR AAINT WITH JALLPOINT 1SN

W JSASEY QEPARTMENT OF SNVIACNMENTAL PRQTECTION

'O WATER ANALYSIS — MONITORING WELL REPORT

PACILITY NaAME

Unocal Chemr-al Carteret N1

S 10 NQ

MW-3

LAS Name
NANCO Laboratories, Wappingers Falls NY
SAMPLE DATE
NJPOES NO. WELL PERMIT NO, YR. | MO.| DAY NI LABCERT, NO. wQM USE
R] ~ddddda3z 2l6]{ol8[s[s14]{z] [slafol2lol7] nhlalslo]
T I s 9 v 17 22 23 27 ]
THE SCHEDULE INDICATED BELOW IS TO 35 O8SERVED FAOM w T b_!&lg_'l.l
mO. YL RO, TR
SUBMIT WITA SIGNED T-VYWwXQl4 -
SAMPL!NGMONTF:'S E
HE 2: 5 ; E 5 E E g z= ¥ ANALYSIS UNITS PARAMETER vaLue §
Elevation of 100 of well casing with cap o feet MSL:
(as oecitied in well comoletion regorx) to neares: .01 81, 1817
Elevation of original ground level fest MSL:
{as soecified in wall camoletion resort) to neares: .01 9.1311
X IX Qepth i water tadie from too af casing prior ta feet: t-o gi21cials 3 ,
samaiing with ca0 ot neares: 0! .1010
Oeoy'\ 13 water table from original ground level feet: to 7i2(0l119 I
) prior o samoting nearest .31 3i.1414
CP XA LT | ] ] anenic. Dissoived UG/Las as Joltfolala] | | ||
I | I l l 8arium, Dissgivee uG/Las3a Joli]olols l | , l | |
RN Pl Biochemical Oxygen Demand - § Day MG/L olofalsfal | 1 1} 1}
R Cadmium, Dissolved ucrLasca foltfolzls) | |}
I X T DXE T IX] ] | enterige. Dissaived | uemasa |sfzlz2lels]| | |9/7|9]0}0
l I ' l | l | I | l | | chromium, Dinoived UG/LasCrLOII’O]JIO l | | |
] | ! | ’ | l | | | | Chromium, Dissaived, Hexavaient L.SG/LasCr OIIIZfZEO | I | |
] l | | | l, f | | | -] Chemical Oxygen Demand (COOI, Dissived MG/L 0[0}3‘4!1 | } ' [
L1 L | [caliterm Grous nacome (7fafolsls] | | [ 1|
Pl bbb | coer P:.Co ofafolalaf 1 1 1 1L 1|
FY bbb 1] ] ] cocoer. Dissolvea uG/LasCu Jolt]alele] 1 11 T 1
' I l l ' I l l l | l Cyanice, Totai MG/L 83 TN 0’0'712!0 l I , I |
Ph bbb L] | gaerin, Torni UG/L algtalala [ 1 1 | ||
' || | | ' ' l ' ' l Fluorige Oiuolived MG/ULas # 0]0'9@5:0 || fle
I l ' ' l ’ l ' ’ l ' Gross Alona, Dissolvad Pe/l OI!]S'O!J | I l I |
L1 L b ] | Grom3en, Cizaived Pe/L olafsfolaf I 1 1 1 ) |
L LD L] J | | Hardness. Torl as GO, MG/L ofojajojof | | | | ||
F'b L] |ieen, Oisaives UG/Las7e |o|t]ofsis] | | [ 11
TP DA 1T T X | | read Cissoives uGiLas?s Joft]olela] | 1] 1 ||
' 1] ' | | l | | Lindane, Totai uG/L 3|9|7|8|2 ' | ' | |
LD LD ] | | Minganese. Dissaives uG/L oftjols|s| | || |||
] ' m_, l J , ! } || Mereurs. Distoivea uG/L 7"|3!9l° ’ l | | 'OL:
1 4Q o,
VALUE CODING AULES AND 33 33 ;2 et
T 12 21 79 80

REMARK COOES ON REVERSE



OPERATING EXCEPTIONS DETAILED

HOURS ATTENDED AT PLANT

Year L_.l_.l

Oay of Manth 12| 34| s5]|6]7]|8]|9]0ir]r2f13]1af1s]1s
Licensed Opervtor l ,
Owen , l ’
Day of Manzh 17] 18| 19| 20] 21| 22| 23| 24] 25] 25| 27| 28] 29] 30| 31]
Licensed Operator , l |
Otners L ' ' l | l




-

3/83

PERMITTEE:

QIVSION QF WATER RESDURCES

MONITORING REPORT — TRANSMITTAL SHEET

NJPRES NQ, AEPORTING PERICO °

~o, yem, -, vm,

u 10171 (111188 { 7| 01189

"frocal Cheaical
Name

Adcress 1345 North Meacham Road

Schaymburg, L 60196
FACILITY: Name llnocal Chemicals Division
Address __350 Ransevelt Avenue
Carteret (County) Middlesex
Teleghone _L{ 201 ) 541. 4_224_ - .
FORMS ATTACHED (Indicare Q:unn'rv of Ezch) OPEAATWG EXCEPTIONS

SLUDGE REPORTS - SANITARY
DT-VWX-OO? DT-VWX-OOB DT—WX-GOQ DYETESTONG

SLUDGE REPQRTS - INDUSTRIAL
DISTFECTION INTERARUPTION
DT-VWX- Q1cA DT-VWX-O 108

WASTEWATER REPORTS UNITS CUT OF QPERATION

D‘r.vwx-cn BT-vwx.ou DT-vwxm3 OTHER

TEMJRARY BYPASIING

MORTTORENG MALFUNCTIONS

00D0O0O0 §
HEABBA 3

GROUNOWATER REPORTS (Det=l aay Y3 on reverse side
mvwx-msu,mmwx-ms []vwx.on i appregiE poce.)

NPOES DISCHAAGE MONITOA NG AEPOAT NOTE: The “Houry Arrended gt Plent’ on the
D EPA FORM 13201 roverae of s sheer must 2lso de complered,

AUTHENTICATION - | cartify under penalty of law that | have Derscnially examined and am famiiiar with the

information submitied m this document and 28 araxchments and that, Based on my ing.
of those individuals immediately responsible for otoEning the infarmation, | believe the
submitied information s true, accurate and comoie. | am aware that there are signific
penalties for submitting faise infarmation mchudag the sassibility of fine and imprisonr

LICENSED QPSRATOR PRINCIPAL EXELZUTIVE QFFICER or

Name (Printed)

DULY AUTHORIZZD REPRESENTATIVE
Neme (Priceyror _D2IY1l W. Dierwechter

Superviscr Environmental

Grade & Resistry No, Title (Prirre==S) JAffairs

Signature

A"nu.(:' /t..i Aumﬁ&t_

Date

Signature ,/

A
March 21, 1989
Date




x vwx 317 NEW JSRSEY DE2ARTUENT QF ENVIACNMENTAL 99QTECTION
OCIVISICN CF waTZA RESOURCES

L ¥p: =
WATER QUALITY MANAGEMENT ELIMENT

GROUND WATER ANALYSIS - MONITORING WELL REPORT

PLEASE TYPE QR AUNT NITH JALLAQINT 3EN

FagiuTy . € i i
I ACILITY Nam . Uaocal Chemicals - Carteret, NJ Isw‘ -

LA8 NAME
NANCO | aborataries . Wappingers Falls  NY

SAMPLE DATE
NJPOES NO. WELL PERMIT NO, YR. | HO. ) DAY

W ~llollslolzlz]  [2lsl{olslslslsl{s] [elsloRlol7] ({444
Y ? is 17 P 23 7
THE SCHEDULE INQICATED BELOW IS TO 3E OBSEAVED FAOM I.Q;LOB.LB\:L‘BJ TOQ LQ.LBIQ_'ZJ

MO, YR

SUBMIT WITH SIGNED T-vwX-dl4

NJ LAB CEAT. NO,

I SAMPLUING MONTHS s
52; 55553;3;:’ ANALYSIS UNITS PARAMETER §
I X X Ixl | Ix Specific Conductance umhos /cm
L1
l X X x| | Floacing Produce inches
L 11| L]
. X X Iix ]I Togal Xvlenes ug/1
| HEERENEN
HEEEEREEN |
HEEEEREEEN
|
HEEREEREEE |
I EREREEEEEE |
RN | |
HEEEEEEEEN |
Illlllilllll | ]
NN | |
HEREEEEEEE ||
| | EEENEEN ] .
HEEEEEREEN | | '
Iltl!il!lrll |1 ;|
HENEREEEERE | ] L
RN [ ] L
Illlllllllll | |
Pl it | |
HEEEENEERN |
| IR N
HEEEEREEEEE ||
IIIIIIIIIHIL | f]
VALUE COOING AULES ANO EE
REMAAK CZ0ES ON REVERSE sa

T



I Form vwx 017 N TRy O o o 31:::*:2‘?::‘?&me¢- '
r2 _ WATER CUALITY MANAGEMENT SLEMENT
l GROUND WATER ANALYSIS — MONITORING WELL (:PORT
ACID, BASZ/NZUTRAL OQRGANIC COMPOUNDS
PLIASETYPE O PAINT WITN BALLPOINT PEN
l PACILITY Mame Unocal Chezicals . Carteret, NJ IS" 10 kO MW-2
CAC .amE i
NANCO | aboratories - Wappingers Falls, NY . J
soLL CATT ,
I - aOLs NO. WILL PERMIT NO, YR. | ¥O. | DAY M LABCIRT, WO, wew g
EJ] 'mgo bbb bl] [lslolls |3H@ 8[9 | o] 2] o[7] !g];l;]gléi [;]
p 1
I TWE BCHESULE INOICATED BELOW 13 TO 82 oasemveo saom 10181818 vo
me TR =o. TA
l SURMIT WITR SICNED T-YWXO 14
SAMP LS MONTIS E
B octisslssdein ansirss s e v
. Chrysene “ug/l slalalalof T
l | B Didemzanthracene ug/l ealslsls
| i 1,2-Di{chlorodezzene ug/l IEEIDEN
: | f 1,3-Dichlorobenzene ug/l 314]5(616
l ! i 1,4-Dizhlorobenzena ug/l SILIEIRIR
! \ 3,3'-Dichlorobez=idine ug/l STTEIR
I | Diethyl Phthalate ug/l 3{4f3]3]6
I | | Di=ezkyl Phthalate ug/l 34l 34f1
! 'l - Di{-n-butyl Phthalate ug/1 agiitof | |
I 2,4-Dinderotolulene uz/l sfale' ] ||
I S 2,6-Dindicrozolulese ug/l 3|4 6'2[6 I
THRE Di-o-octyl Pithalate ug/1 3[efsisfe T 17111
l o | 1,2-Dizhenylhydraziae ug/l SIRYR YT I A | |
IREN | Fluorantheae ug/l IFARINIKIEE |
H | | Flucrene ug/l sl 3l8tf || ‘
I ' | Eexachlorobe=zene ug/l - lglzfoiof |1} 1|
| | Hexazhlozabuzadieze ug/l IDEEERREN |
l Al ' Bexachloracvyclopenzadliene ug/l dgafaliglel |11 I
1 | | Rexazhloroezhane ugz/1 3lal3fslel 1) || | |
| 3 | Izdencsvrene uz/l slafelofaf 1)1 1
} l ' I Iscoheorone ug/l IR K | [ 1}
i : | ' Faohzhalene ) ug/1 Malelolel 11 1|
‘! Hirrahongpan uz/1 salelela || ’ |
l ‘ B-Mieoogodizenrlygatae uz/1 Aelalqlel |1
| N-N{z2rss5df{~-n-sro37]lrzine ug/l J 4‘ o 28] | | !
l | | N-N{zrasadiphenyla=ize ug/l 3| 4' &) 313 | ) |
1 Phenazzhreze L { - wz/1 PEEEEEN l
l Pyrene ug/1 3 fafelels] | |1 |
l l 1,2,4-Trichlorobeazeae ve/t Pl iid
'Y}
VALUE CSOING RULES AND a wa 4
I REMARK CI0ES ON REVERSE . nn ™ 60




Form YWX Q17

i

Pl

MEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION

SIVISION QF wWATER ALIQUACES

WATER QUALITY MANAGEMENT ELEMENT

GROUND WATER ANALYSIS — MONITORING WELL REPORT

ACID, BASE/NEUTRAL ORGCANIC COMPOUNDS

PLEASE TYPE QA PAINT I TH BALLPOINT PEN

v 10 NQ.

IPOLS QL

olol21elolz17)

“TNE SCHEDULE INDICATED BELOWY I3 TO 86 OBSEAVED FAOM lotsk 18] v Ld&'_92.]
Q. T o, YA .

819

o

i

[leHolalsTsI 3]

SUIMIT WITR SICNED T-YWXd14

alelsly

FACILITY Mamt Uaocal Chezizal - Carteret, NJ MH-2
LAS MAME . .
-« NANCO Laboratories - Wappingers Falls NY
gasrLl DATE
wILL PERMIT NQ, . . | DAY M LABCIRT. NOQ, wCM LS

BAMPLING MONTHS - . E
IEZRIREREEE R L e s pamatrmin vau g
2-Chlaoroohe=al ug/1 3 :.l;lgfi
' ' 2,4-Dichlorashensl ug/l 3lelslaly
2,4-Di=ezhylplenol ug/l 3lelslole |
3 ' 2,6~Dinttro—c—cresol ug/1 - “{7i716l0]3
I 2,4-Dinferophenol ue/1 3lalelile
| 2-Nitzrophenol uz/l SIARLEAR
? 4-Nitrophenol ug/I-  |3]4]6]4]9 |
p—Chloro—=—cresol ug/l 3fs6jafs)2f |
| Penzachlorcohensl ug/l slolof3l2
Phenol ug/l 3lafslols] |
| | 2.4,5-Trichloroghensl ug/l slefelafaf V4L
2l | - HEERENEE
' " Arpmenmohgns ua/1 3'4 2'0'% ' 1 ' l ‘
| AR Acensohzhvlene ug/1 3|Al2l0|0 HEEEE
HERE | | Aschzaceae ug/l sjejafqel 1L -0 E ]
|| | Benzidine ug/l slsltizlof F | 11 1|
PE bl | ] Beazanchraceze ug/l slelsiztel |11 L
L1l Tl ] | Benzapyreae ug/l sjeqiefr L L HL T
| ) | 3,4-Benzgflusranthene ug/l jaf2i3jof L
: Zenzoperylene ug/l sfafsfajaf | | || | |
! Benzsfluoranthene ug/l Jfal2lealz] | [ 11
| Bic(2-ehloroethoxy)z=ethase ug/l NIAFHEHE! 1]
Bis(2-chlorsethyl) Echer ug/l slefzlz(3b L L
| Bis(2-chlrolssprapyl) Ether ug/l dfef2{8|3} | RN
| | Bi{s(2-ezhylhexyl) Phchalaze ug/l 3lsjrfjelel | 1) |1
| | ] 4=Brz=ophenyl Ether ug/l. 3fe)6|3]6] | | | 111
K Buzvlbeazyl Phthalate R __ug/l 3lafalglzf | L_[ l
] 9 PhTavrapnhebalona uz /1 4’5!:'1 | | | |
l 4orntazacheny] Precvl FrNer wg/t_ Dalefslanf (T 11 1]
n TE) 40 41
VALUE CLOING RULES AND a s e G
i L 10 49 .23 30




Farm YWXJ18

4/83 OIVISIONM QF waTZR AESOURCSES

WATZR CUALITY MANAGEMENT SLEMEN

PLEASE T"YRPE QR FAINT WITH BALLADINT AEN

r

NEW JEASEY JEFAATMENT QF SNVIRONMENTAL PRCTICTION

GROUND WATER ANALYSIS - VOLATILE CRGANICS REPORT

FACILITY NAME . X
UaccalChemical _ Carteret, NJ

W10 NQ.

' MW-2

LAad Name
L - NANCO | aharatories- Wappinger Falls, NY

SAMPLE OATE

REMARXK CTOES ON REVEASE

I NIPOES NO, wWELL PEAMIT NQO, YR. | MO. |0AY s LABCSRT NO, wQmM US3
1 [ ~ddddddj [klioklsisaHs [(8o00iol]  [lddd4 i
I T 3 T 1I7 1z 3 I 33
THE SCHEDQULES INQICATZD 3ELOW IS TQ 9E QB8SERVED FROM LQ.&LBBJ TO Lﬂi’gl_z
I M0. YR, Q. TR,
SUBMIT WITH SIGNED T-vWwX.014
l SAMPLING MONTHS ' ‘5‘
_E" g i. 5_ ;; 5 s 3‘, g z‘ g ANALYSIS UNITS PARAMETER VALUE 5
l X1 X Acrylonicile UG/t [3faf2fr]s] | | T21s [k
I J il J 11 Sentane uG/L 3lalaizlal | | 1114
[ 1) | | | 38romotorm uG/L jajvoisf L1 K
I ) | | | Carson Terracnionde uG/L df2fvjot2) | 11 MK
bt |11 | | Chiorooenzane UG/L fsj3roly] | 1] 1el.l2
o |11 | | Chiorodizromoetnane uG/L 3lef3tos|l 1} (1)K
l PIE e L] | | Chierefarm uG/L R IPIRRTIR-7 RN B R N 4
I 1, 1 - Oicnoroetnane uG/L Jaladols| | |t { 11:9] ¢
vkt i |1 1. 2- Dienlorcetnane UG Jatsiagf VP K
: l ot b | ]! 1. 1. Qichloroethylene uG/uL 3lelsiolr] | 1} j6l.i8
Jorbr bt ) iy b1, 2- Oiealorosrosane uG/L fajstain) | 1 1y ) 11K
‘ Porpe b b Evibenzene UG/L 3laf3izisp 11 1 1519
l It 1 1t ] ) ] | Mewaviene Chiarice uG/L 3lafatraf | V) 12116
Pt 1,1.2. 2 Tetracataroeane uG/L Alaisir.a] v 11 1 1K
b b Tetracnlaroetylene UG/L Ialalz:sf vt 120
I L] it i PIb i || Toluene uG/L Jlajorr 2f i i3
Py b o b 1.1. 1. Tricniorgetnane uaG/L lafsiasp b 1K
Pt e Fotb b b1, 2. Trenioroetnane uG/L Jialsivin] 0 VL i1 K
I T T O A T O O I O I Y O Tricnlaroethylene uG/L alafrrstof v ) 1317
oy bbb Lo b T | iyl Chigrice uG/iL LI IR A1 I N B
FEC b bt LT | Aerotein UG/ Jjaf2'1-0 |1 { 205]K
I PUo il b ] | Cnlercewmane UGt Jraidte 0o 1k
Dbt v e 2. Chloroetnyiviayl Sner uaG/L Myysor eyt ) v 1K
PPt b v o Oienioronromemernane UG/l labriass) 10 b TTK
bbb b PE b il b 1.3 Dientaregreoyiene UG/l Jafsrgrg| )] ) 471,13
I bbby Vb b b | Meeayt Sromice uG/L Jjatarnr3f v K
b b bbb ] ] Mawnyi Chignce uG/L Jsigingl bV 1K
Polodbe b i bbb B | ] 1,2 crams - Dicaioroernviene uG/L 3laisiais{ i f P K
l Pt bt 1, 2 Oicatorobenriene UG/L 3asiytgf L0 L L LK
TN 1.3 Oicaigropenzene uG/L nasisis| v LI 1K
b bbb 1.4 Jicataragenisne UG/l R TRAR ! 11 1K
29 313 34 40 43
I VALUE CSOING AULES AND 3 33 2 HEE
H 2273 340



NEW JERSEY QEP2ARTMENT OF ENVIRONMENTAL PRQTECTICN Page 2
QIVISION OF wATEA AESOURCES 9

WATER QUALITY MANAGEMENT ELEMENT

GROUNO WATER ANALYSIS — MONITORING WELL REPORT

Farm VWX 3153
4/83

PLEASE "YPE QAR AAINT MITH 3ALLPOINT PEN

1S 10 NQ.

FACILITY NaME .
Unocal Chemicals . Carteret. NJ L | Md-2

LAS NAME

NANCO lahnratnripgjappiggg;;_Fd]le NY

SAMPLE DATE
NJPOES NO, WELL PSAMIT NQ. YR. | MQ. | OAY NI LAB CERT, NO, wQM USE

5] “ololzl6lol717] Lﬁﬁ_b_b_ls_lﬂ@ i

THE SCHEDULS INOICATED SELOW IS TO 3€ QESEAVED FAOM W To Lﬁ’a“'—?f‘%-'

SUBMIT WITH SIGNED T-¥wX-0l4

SAMPLING MONTHS g
EE :: 53"5 53}5‘.2‘3 ANALYSIS UNITS PARAMETER VALUE z‘
|| l l I Methaxycalor, Toul uG/L 3]9 4'8J°l HEEER
, | ’ ' Methylens Blue AcTive Subrtances MG/L 3'8 2,5‘0 ‘ I l l ' ,
' l | ' ‘ ‘ Nicogen, Ammonia, Diusived NH; » NH, as N MG/LasN o 0,5;0!3 ' I , ' l l
Pt '] | | Nitrogen. Nitrate Oisaived mMG/LasN Jalolsitis] | ] | )|
YL | oder TON. olalalsls{ | | | | ||
XL jae Standard Unies |aalalafo] | | |71 lol3
| I | | | |Phenats, Total Rezaveracte UG 3l2f7lare] 1 V] 1 T
L1}V ] ] | | Racium 225, Oisssived Peil olafslefal ] i |1 ||
Ll T T} | Racium 223, Oissoivea P/l glt]alsis] | 1 | ]|
L] I | | -] | Setenium. Dissoived UG/L oftftfsys{ L 1)}
L L L) T ] Sitver, Oissolved UG/L aitlelzis] V1 | ] |}
[P PP LT | Sedium, Diuaived MG/L ololeislal 1 1 | | ||
P OXE LT ] 1T ] ] | suifaee, Dissoivea fas 50.) MGIL olaisis)s| | ! ] | | |
| DG | X3 ) IX] || Toul Dissoived Saiigs (TOS) Poy 7io]3lalal i ! l9lilgle
FL T L] T L] | Tetal Grsanie Carson (TOCH PPM ololsiglof | 1} [ ||
F L bbb b T ] | Tatal Qrgamie Hatogen (TG X) uG/L rlafsisia) 1 ||} ]
UL L L L b L] | Tosaonene uG/L dlgfelafal |V ||
L L bbb T | Tursiagie, NTU ofofolrlaf [ 1 | | | |
p b X T P T ] Zine, Oisoived uGIL oftloigla] ¢ 1 |} |
L bbb b 240 Tous uGiL slglaizle 1 ) ] 11|
L | ’ | 2.4, 577 Tonl uG/L 3j9jofais| | | | | |
HENEREEERE HEEREEEEEN
EREEREEREE HERNEEEEEE
HRENERERER Pt leriril!
HENEEERERE Paobyp i b
HEEEEEEEEE Frrrfrri
Lt R
EREEEEEEEE R
2% 1d 14 iy
VALUE CCOING RULES AND b N dest
¢ 1213 79 %0

REMARK CODES ON REVEASE

|



Borm YWXJ18 A
4/83

GRy

PLEASE TYPE QR ARINT MITH JALLPDINT €N

QtVISION OF WATEZR AESOURCES
WATEA QUALITY MANAGEMENT ELEMENT

W JSASEY JEIARTMENT QF SNVIRCNMENTAL PROTECTION

') WATER ANALYSIS — MONITORING WELL REPORT

FPACILITY NaME ..
unocal Che=mr=al

Carteret N

SH 10 NQ
M -

2

LAd NamE

NANCO Laboratories, Wappingers Fallg NY

NJIPDES NO,

WELL PEAMIT NQ.

]

SAMPLE DATE

YR.{ MO. | DAY

Srrerres TATEARAN

FRlslglo]
27

23

N1 LAB CEAT. NO.

™QM USE

il

3
THE SCHEDULS INDICATED 3ELOW IS TO 35 OB8SEAVED FAQOM ! k ! ’ TC h_'.B.LSQ.J
a. YR MO, YR,
SUIMIT WITH SICNED T-VYwX0l4 .
SAMPLING MONTHS %
g .-:1 := 55»5 __; 5 :;: g LY ANALYSIS UNITS PARAMETER VALUE ;
Eicvatio.n.ol too of well casing with c3p off feet MSL: l 7| d
{as soecitied in wall comoletion regort) to neares: .01 . 1
Elevation of original ground level fest MSL: ,
(as soecified in well comaletion resort) to meares: .01 81.1417
Death 1o water tadie from te0 of casing priar to feez: to g12]slals
‘;< X | samoling with eao off neares: 01 , 101 '3
1 Oeoth 10 water tabie from original ground level feet: to 71210119 l
J prior 10 samaiing nearest .01 101.1619
| DX 11 i 1 | 1 | | Anenic. Dissolved uG/Lasas Jolrlolalaf | | | | | |
| ’ | l l | 8arium, Dissolves UG/Las 3a [0 ,'1 ‘O lo]s | l , ' P
| i [ ' N Biochemical Oxygen Demand - 5 Dav MG/L alofafrfaf | | | 1 1]
TN [ Cadmium, Dissolved ucrtasca Jolifalzls| | | | ] | |
X IX LX) Chiarice, Dissaived | wamwasc |8lz2lz2]9ls|s|ol 3 ol9lolo
I ' ' l ‘ ; I } ' l I Chramium, Diszaived UG/Las Cr |0 l 1 IO f3 lO l l ' ‘ , |
l | b | ] | l | | Chromwum, Disscived, Fexavalent us/L as Cr |0 I 1 i2 i2 fO l l . | | |
'L Ed ||| -] cremical Oxygen Demand (COO), Dissalved MG/L cjoisfale] J | V1 I
L LT d 1] |celitern Grous nacoMu |7(afolsfsl | | || 1]
FLr b1 fcaor Pt-Ca olofojatof 1 1 11 LT |
Pl L) | ] Caoser. Dinsaives uG/LasCu folrfolalof | 1 || | |
| , ' l [ ' ' l ‘ ’ I Cvanice, Tortal MG/L 83 CN O[Ol7|2)0 ' ' | ' l |
| ‘ I l ' ‘ ' | ' I | Eadrin, Total uG/L 3]9]3'9'0 |1 I l | '
' ' | l I ' ’ I ' ' I Fluonce. Diuoived MG/Las = 010,9!5!0 | ] , ’ ,, '
| I ' || l l ' ' l , Gross Alona, Disssived Pe/l al1ls [0 (3] | l [ | I |
l | l ' , | | l | l Gross 3eca, Di=cived Pe/L o] ' 3ls fO |J | | | l | |
f 1L |} |Hardness Taral as CC3,4 MG/L olojsjefo] | | | | I |
L1 h || fiesn Oisaives uG/Las7e foftfofs]s] | | | |||
} ’ l)(fl [ I ' N | Lead, Oissolved UG/L as Ps O|l|0|4!9 | ] l ‘ |
PP bbb ]| ] Lindane, Totl uG/L sjejrlsf2) L)}
, ' ! | l [ [ | Manganese, Dissatved uG/L 0[1!0!5]5 | | l | | !
.[ | N | ' | ' ‘ T | Mersury Digsaives uG/L 7‘!.’3!9'0 ' | | | b o[
e 49 s
VALUE COOING RULSS ANO 53 35 o HE5
T 1373 19 37

REMAAX COOES ON REVEASE



3,44 OIVISION OF WATER RESOURCSES

MONITORING REFPORT — TRANSMITTAL SHEET

NJPOES NO. REPFOSTING PERIOO °
(010121610171 24 [111/8:8{ v {01118 9

"Mnocal Che=mical
PERMITTEE: Name

Address 1345 North Meacham Road

Schaumbyrg, IL 60196
FACILITY: Name linncal Chemicals Division
Address __350 Bogsevelt Avenue
Carteret {(County) Middlesex

Telephone L 201 ) 541. _4_2_21 e ——

FORMS ATTACHED (Indiezre Quannry of Ezch) OFERATYG EXCEPTIONS
SLUOGE REPQRTS - SANITARY
DT-VWX-OCW DT-VWX-OOG DT—V‘WX-COQ DYETESTONG.

TEWORARY BYPASIING
SLUDGE REPORTS - INOUSTRIAL

OISTMFECTICN INTERARUPTION
DT-VWX-O!OA DT-VWX-O!OB
WORTTORNG MALFUNCTIONS

WASTEWATER REPORTS UNITE TUT GF QPSRATION

Dr.vwx.on DT-V‘NX-OIl’ DT-WXOB OTHER

noonoo g
RBERBAARA ;

GRAOUNOWATER REPORTS (Der=laay “Yes™ on reverse ude
E]vwx.m S(A.8) []vwx-ms [I]vwx-m 7 in approgeic spece.)

NPOES GISCHAAGE MONITOAG AEPOAT NOTE: The “Hours Artended ar Pleat” an che
DEPA FOAM 13201 - reverse of s sheet musr also be complered.

AUTHENTICATION - | certify under penalty of law that | have persenally examined and am familiar with the
infarmation submitied m this document and 29 a==3chments and that, based on my inqu
of those individuals immediately responsib'e for oSining the information, | believe the
submitted information s true, accurate and cormoste. | am aware that there are signific:
penalties for submitting faise information mrciocir the possidility of fine and imprison~

LICENSED QPERATOR PRIMCIPAL EXECUTIVE QFFICER or
DULY AUTHORIZED REPRESENTATIVE

Name (Printed) Name (Pricyop D2XYl W. Dierwechter

sSupervisor Environmental
Grade & Resisry No. Titte (Prirra==ry Affa1_rs L

Dol 10 Nowsltz
Signature Signature y (e A AL W

-

Date Dete March 21, 1989




NEW JERSEY OE2ARTMENT QF ENVIAQNMENTAL PA0TIZTION
OIVISION QFf waPZA RESOURCES

WATER QUALITY MANACEMENT ZLEMENT

GROUND WATER ANALYSIS -~ MONITORING WELL REPORT

Earm VWX 317
a3

PLEASETYRE QR AU INT WITH JALLPOINT I8N

|$WIONO

13 Ty . .
|FACILITY Name Unocal Chemicals - Carteret. NJ MW-3

LAS NAME

NANCO | aboratories = Wappingers Falls NY

SAMPLE DATE
YR. | MQ. | 0AY

NJ LAS CERT. NQ, WCM USE

NJPOES NQ. WELL PERMIT NO,

“folollelol;l;] [AdhbkEhlp] ([sblolh]  [{1ddd [

THE SCHEDULE INOICATED SELOW IS TO 8 O8sEAveED srom 1018 8\' 8] ro 0'08' 2'&2
»HO. R. MO, -

SUBMIT WITH SIGNED T-VwX-014

*

REMARK CJ0ES QN REVEASE

l SAMPLING MONTHS 2
_5‘3 ;’5-3,5.'?5%33.3 ANALYSIS UNITS PARAMETER VALUE é
lx X lx X Specific Conductance umhos/cm | | l7l8ls
Lt
Ix Xl X X Floacting Produce inches Tralcé (1¢§§Sftﬁah|1/
| ' | NN
X X| x| | Ix Tocal Xvlenes ug/1 | 11 12].]4
l [T 1] | N
NEREEEN [ 11 L0l
EEEEEEEEE | Pl
| IR NENEEEN
RN EN AN EEN
l EEEREENEE INEEEEER
Frr bbb HEENAEEEER
EREREEEEEN NN
lllllliIHII NN EEENE
EEENEENEEN L i
AR AR
| RN NN NN
EEEEEEEEEE ERREEREEEE
llll!ill!lll Pyl it
HEEEEEEEEE RN EEEEEE
NN NN EEENEE
llHlllllllI HEREEEERN
HEEEEEEEEE HEEEEREEN
R EEEREEEEEE
| | R NN AN
EEREEEEEEN Pl et
IILHI!IHH EEEE RN
VALUE COOING AULES AND ﬁ ;E Ez 53 3“



NEW JERSEY DEPARTUENT OF ENVIRONMENTAL PACTEICT !
Parm YWX 017 DivISiON QF WATEA ALSIURCLS

axa
r2 . WATER QUALITY BMANAGEMEINT ELEMENT
GROUND WATER ANALYSIS — MONITORING WELL 3zPORT

ACID, BASZ/NEZUTRAL ORGANIC COMPOUNDS
PLEASE TYPE QR PRINT WITH BALLPOINT PEN

. . SW 0 N0,
PACILITY Naxe Unocal Che=icals - Carteret, NJ I MW-3 |
LAC .aME . .
NANCQ 1 ahoratories - Wappingers Falls, NY o
SAMOLLDATT .
WPDLS NO. WILL PLRMIT NO. YR. | MO. (DAY MU LAS CIRT, MO, wom st

. E] ‘~o MM-@ 8[9]0]2 oli] Z[ﬂzﬂﬁ) [;]

TWE SCRIDULE INDICATED SELOW I3 TO B2 ORSEZAVID FROM 0,818,8 T0
MO TR sl TA.

SURMIT WITR SIGNED T-YWXD14

SAMP L3NG MONTICE ':'
141550528550 . anaires i i
Chrysene Tug/l 3i413j210
} ' Didenzanthracene ug/l 3651516
[ i 1,2-Dichlorobeszene ug/l IR IBIE ]
] ! 1,3-Dichlorobenzene ug/l 314]5{6{6
| ! 1,4-Dichlercbenzene ug/l 3415(71
] . 3,3'=Dichlorobenzidine ug/l DOEE
| | Diechyl Phthalate ug/l 3|4]3)3)6
i i Di=ecthyl Phthalate ug/l 3[4]3)4}1
! '| | | pf-n-butvl Phehalace ug/1 3l9f1l1lo
| ; 2,4-Dinftrotolulene ug/l 3ale 1] |
i | ' 2,6-Dinitrozslulene ug/l 3[4 6|216 |
TN Di-o-octyl Phthalate ug/l IOHEEEN |
1 [ 1,2-D{zhenylhydrazine ug/l NAEIBEEE |
J | Fluoraatheae ug/l 3lal3l716] | |
! | Fluorene ug/l 3|a] 3/ 8] | |
: ' Eexachlorsbezzene ug/l - 3l9{7/00] | ||
i Hexachlozobuzadieze ug/l IDEEEE | |
K HBexazchloracyclogenzadleae uz/1 sfaf3isfsl V1] ||
Rexachloroethane ug/l slef3fofsl 1101 L
I=dencoyrene ugz/l 3lefelof3f | | Il
: , Isoshoroze ug/1 IR |
Nashchalene . ug/1 alslsls] |
Nigrahe=vpne ug/l slaal el |
? 1| moweecagadicecetygmtae w21 el el 3l el |
N-N{tr3s3d{-n-arosvia=ine ug/l yaelal 2] |1 |
N-N{srasadiphenyla=ine ug/l 314433 1 |
Phemanchreae L { - uvg/l Jjaf4p 80y || |
Pyrene ug/1 3 lafelslof || '
1,2,4=-Trichlorobenzene ug/l Plé 5]} 1] 1| l
o ITE) 40 41
VALUE CODING RULES AND a wa 35 EZ
(] 71 73

REMARK CODES ON REVERSE




I :’-:'mg11 NEW JERSEY Ds::;“r;:;:az;::.:azz:?lzkmmnw“
I P1 WATER CUALITY MANAGEMENT ELIMENT
GROUND WATER ANALYSIS -~ MONITORING WELL REPORT
ACID, BASE/NEUTRAL ORCANIC COMPOUNDS
I PLEASE TYPE QR PRINT WITH BALLPQINT PEN )
FACILITY hauE Unocal Cae=izal - Carteret, NJ 10 KO, MW-3
I LAS NAME  _  NANCO Laboratories - Wappingers Falls NY
SAMPLE DATT
WIFDLS WL PELL PERMIT NQ, YR. | MO. | DAY S LAS CERT. NO, weM g
I I ololzlslol717) .Z_L‘SJM oof2lolz] | o []
I SCHEDULE INDICATED BELOW 13 TO 8€ ORSEAVID FAOM lo:81818 o Ladyr]
I Ne TR o, TR ,
' SUIMIT WITR SICNED T-VwI014
I BAMPLING MONTHE  © ) e ' / E
I EI 11T T i e T g vau
I 2-Chlarashenal ug/t  I3lelslsle
» . 2,4-Dichlozsshencl ug/1 3lalsloli
, . Z.A—Due:hylphezol . ug/]_ 3le 6’0[6
l ] i | 2,6~Din{trc—o—cresol ug/1 - “|721716]013
| | 2,4-Dinitrophencl : ug/1 3lalsllis
I | 2-Nitroohenol ug/l SIARIELR
I r [ | 4-Nitrophezol ug/L- 3|4)6]4]9
i ! p-Chlore—=—cresol ug/l J{4j4isf2
| Penzachloroshenol ° ‘ ug/l 3l9lol3l2 |
I ! Pheznol ug/l 3felsl9ls |
2,4,6-Tcichloraphenol ug/l 3lelsl2ll NERR
I . IR ERER
t | » hoomsobeohons wzrn  lalelalolsl | |1
Acenashchvlene ug/l 3la]2lalol | | | |
I '] | | Anthzaceze ug/l slaf2y20f ||| |- |
| Benzidize ug/l alsltfale] F{ I |
] 1) | Benzanzhracese uz/l slafstalel | 1)} |
l | | I | Benzopyrene ug/l Jjaq2fai7f |t ||
| R 3,4-3Benzofluaranthene uz/l 3lef2i3jef | L
I K Benzsperylene ug/l 3lefsfair] | |
Benzzfluoranthene ug/1 le]2]ef2] | 1
| | | Bis(2~chloroezhoxy)zethane ug/l 3jei2]718 R
I Bis(2-chlorasezhyl) Echer ug/l 3lel2]713 |
Bis(2-chlrolscprapyl) Ether ug/l NAEREE l
Bis(2-eshylhexyl) Phchalate ug/l 3lgitjojo] | VLI
I i | 4-Brc=sphenyl Ether ug/l. [3]4]6]3}6 R
| Butvlbensyl Phthalate _ug/l 3lafzigl2 |
l ! 2-fhlavrnanhebalens uz/l ¢lslaly |
| 4. rnlacanha=y] Pheav] Ethep = ug/1 alalelatn] | !
s ) 21 34 40 ¢}
. VALUE CLOING RULESAND a o e
e see0 3330




OPERATING EXCEPTIONS ODETAILED

HOURS ATTENDED AT PLANT Month L_l_, Year L.LJ
Oay of Month 1] 2] 3]4]=]s 8| 9] 10{11]12|13] 14|15 16
Licented Operstor
Qthen
Day of Month 17]18}119)20| 21| 22 24 25' 26| 27 28] 29| 30{ 31
Licensed Operstor '
Qthers |




Rarm VWX J15 8

l 4/83

NEW JEASEY DEIARTMENT OF SNVIRONMENTAL PAQTECTICN
DivISION QF WATER ASSOURCES

WATER QUALITY MANAGEMENT ELEMENT

GROUND WATER ANALYSIS —~ MONITQRING WELL REPQRT

PLEASE FTYPS QR PAINT MITH JALLPQINT PEN

Page 2

FACILITY NaAME

Unocal Chemizals - Carteret. NJ

LAS MAME

NJPQES NO.

WELL PERMIT NOQ,

g

nfolol2lelolr 7] [2lel{olalsld 8]

NANCO | aboratories  Wappingers -Falls. NY

SAMPLE DATE

YR.{ MO. DAY NJLAB CERT, NQ.
(8l9lo b lol7] [ 13lalslo]
AT s 23

SUBMIT WITH SIGNED T-VwX- 014

THE SCHEQULE INOICATED 8ELOW IS TO SE QSEAVED FAOM gl 8 8 To x|8 1912

wam USE

REMARK CQOES ON REVEASE

“
SAMPLING MONTHS ;
§E 3 555 :';53"3 33 ANALYSIS uNITS PARAMETER VALUE é
Methexychiar, Toul uG/L 39 4|8|0 | | f I |
Metmhylems Blue Actve Subsaness MG/L alalalslaf | 11 1 1
| Nigogen, Ammania, Oiuslved NHy « NH,  asN[  mG/LasN [ofals]ala| | | | ]|
| Nitrogen. Nitrats Oissolved mG/LasN Jololslile] | 1| | )|
RN | | oder T.ON. olafalsis| 1 1 1 | ||
I byl aH Suancara Unis {0]alaiola] | | 7]. 10l
| | | Phenols, Tatal Recaveratte uG/u 3l2{7l3t0 ' ! ! I '
R Radium 225, Dissolved Peil olsisteial | i 1| )1}
| | | ] Radium 228, Oissoived P2/l gli|afsis| 1 V| ||
NN -] | Seienium, Oissaived uG/L oltlife,s| 1 11 V]
Pl | | | siiver. Dissoived UG/L ajtfalzfs) 1 1)} } I
1L | | Sedium, Dissaived MG/L olalaisla 1 1 | | ]!
| | | TI ' Suifare, Oiwoived (as SO,) MG/L 0'0i9i4:6 HEERE
F G T I T IX] | | Torat Dissaived Satigs (TOSI o 7i0]3laie] i ! | lalgl3
T LT LT L1 1] ] | Tatat Qrganic Carsan (TGCH o olafsialo] | 1 V1 |
1T 1T 11| | Totai Grsanie Hatogen (TOX) uG/L rlalalsia) v 1 V]
F 11 b ] | Toxaonene uG/L dlefalatol 1 1] 1|
LT E T ] ruesigie NTU olajalzis} + | L} |
Ll |XT ' ' [ l | I l Zine, Qigoived uG/L O,!IOZS;O P : l ;
Pr bbb bbbt ]2 a=0 Tou uGiL slafairle] V11 L) 1]
PP bbbt f24.5-7 Toul UG/t fefojays| i | LI
N EENEN HEEEEEEEEN
P rrr b N EEEEEE
RN EEN PPl
RN TR
HEEEEEEERN R
RN EEE [ 01! BERE
NN L) R
13 1d aa W el
VALUE COOING AULES ANO 3 P rest
[ 1] T3 9 A0




Eoem YWX 1§ A
4/83 .

GRu

PLEASE TYPE QR ARINT WITH ZALLPOINT €N

W JSASEY DEPAATMENT OB SNVIRCNMENT AL PROTECTION
QIVISION QF WATER RESQURCES

WATER QUALITY MANAGEMENT ELEMENT

D WATER ANALYSIS — MONITORING WELL REPORT

FACILITY NaAME =
Unocal Che=r=al Carterst NI

(S0 A

MW-4

LAB NamE

NANCO Laboratories, Wappingers Falle NY

WELL PERMIT NQ,

NJPOES NOQ,

il

SAMPLE DATE
YR.{ MO.| DAY

{dddddd] l,2161-[0|8[5|sf51{:1'_]

THE SCHEDULE INOICATED SELOW IS TO 35 CBSERVED FAQM 0:8/8:8 TQ 8192
MO, YR MQ., YR,

SUIMIT WITH SIGNED T-VYwXd14

NJ LAB CEAT, NO.

22

wQM ysE

i

e

REMAAK COOES ON REVEASE

«
SAMPLING MONTHS c
i3 :- :-_::-s -_; H E g Ly ANALYSIS uNITS PARAMETER VALUE é
Elevation of top of well casing with cap oH feet MSL:
{as soezified in well comoletion reoort) to nearest .01 8 g8
E!evatiqn_ of Priqinal grcund'level feet MSL: '
{as soecified in weil comdletion redort) to neares: .01 9 .13l 0
>< Oeoth tc warer tabie from tog of casing prior to fest: to 8l2ls|als '6 l
samaiing wit ¢10 oft neares: .01 21. 7
Oeoth o water table trom original ground level feet: to 71i21alti9 I l
J grior 20 samoling nearest .01 3{.12|9
I 3 L LD b | | Anenic, Dissolved uG/Lasas Jolrfalafa| | 111 | |
b | 1 | ] sarium. Oissotved UG/Las3a lolifolafsf 1 I | | 1|
i | ' ) Biochemical Oxygen Oemang - § Oay MG/L olofafi]a] | BN
| | l ‘ l - Cadmium, Dissolved UG/LasCd fol1]o]2]s I | l I l
Xl 1 IX] Chiorice, Dissaived ua/Lasc |8lz]lzlals| | {al8l9folo
’ ' | l l I | ' | | chromium, Dissalved UG/LasCr |0 [ IO '3 lo | | | l .
| | ' | l | | | | Chromium, Dissalved, Hexavalent UG/l as Cr Oll lzfz;o | I I | | |
l ' f ' | l I | , l | - | Chemical Oxygen Demand (COD), Oissolved MG/L o] IO I3 | ,‘l | | l ! | ]
L1 L E 1] Jcotiterm Grous Nncome frfalalsls| | 1| | |
Pl bbb |ceter Pt-Ca ololelsjo] L1 1 H I 4 |
L bbb b 1] | caseer. Dissaivea uG/Lascu Jolrfalala] | | 1 I |1
I | , I , ' | l l Cvanice, Totai MG/L a8 CN 0‘0|7|2|0 N | |
bbb ] sacrin, 7ot uG/L dlglstala) [ LI H 1]

, | | ' ' ' l ' ' | ' Fluorice. Dioived MG/Las = 0]0‘9'5:0 | ] ‘ | 1]

l l ' | , l l , l | ' Grass Alona, Dissoived P/l altlslalal | | ' l | |
b LD b b ] | Gross 3eza, Dizaived Pe/L ol3]slala} | | | fl
b b ] 1 || | Hardness. Toul as CaCO, MG/L ofofsjofoj | 1 1 1|1

F L bbb ]| eon, Oissaived uG/LasFe [oftfalfalsf | | | | ] |

P DXL ] DX | | cesd, Dissaivea uG/Las?s foftfofala] | ) 1] | ]

l | | ' l ’ I l ' l | Lincane, Total uG/L 3|9l7l8|2 | | | ' | !

|| { 'L DT L1 T | Manganeze. Oissotvee uG/L afr|oisis| | | | | ||

r | N [ I ' l JI | | Mercurs. Dissaives uG/L 7"’3.'9'0 l || ' | | -

<0 s

VALUE COOING RULES AND EE Es E; H

€ 1273 79 1c



Baerrm VWX 16 NEW JEASEY QEIAATMENT QF SNVIRQNMENTAL PRQTECTICN
«/83 0i1vISION OF WATER RESCURACES

l WATER SUALITY MANMAGEMENT ELIMENT
GROUND WATER ANALYSIS — VOLATILE ORGANICS REPORT
I PLEASE PYAE OR 3QINT WITH BALLACINT ASN
EACILITY NAME 5v 10 AQ.
UaccalChemical _ Carteret, NJ ' MW-4
Lad Name
I L NANCO ) ahoratories- Wappinger Falls, NY
SAMPLE DATE
NJPOES NO. wELL PSAMIT NO, YR. | MO. (DAY cva LABCERT. NQ. wQMm UsS3
[ v dAdddg Lg_sj-'gaggﬁ] (8l9]oT 2/ 0[7] (134 d 4 (]
I T v 13 PR 3 7 3
THE SCHEQULES INOCICATED SELOW IS TQ SE OQ8SERVED FROM L_Q_gﬂ TQ l(l'_8_|_9L2_!
I MO. YR, wO. TR,
SUBMIT WITH SIGNVED T-vWX.014
l SAMPLING MONTHS E
23355335548 wnTs  pamawern  vawe
I [ M Acryloniuile uG/L 3 l 4 I 2' ! '5 ' | 2' 51K
b | i Senzene uG/L ilaloizlo]| | 211 (-)TO
P | Bromoform uG/L 3j2i1j0j4] | 111010 |K
I TN | Carbon Tetracalonde uG/L Jj2fttoi2f | V] 11100 |K
T T 111 1 1111 | Crierasenzene UG/t [313[31001] I | I4lglolo
I 111 11 | | Chieredibromoettane uG/L 314|3joisl 1 |} 111010 IK
I K FPE ) 1] | ] Chiersferm uG/L al2jriolsf | 4 1 I11lolo IR
bbb v bbb brE L |1, 1 - Cicoroetnane uG/L Jlalajols]| [ | 1 1110:0|K
oyl bl b bbb b, 2. Oieatorcetnane UG 3latstzrg] Vi | 11010 K
I IR 1. 1. Dichioroethviene uG/L alelsiaolr}] | | ] i110i0]K
bbb bl b by b ] 1. 2- Oientorserooane uG/L lalslatr] | | | 111010]K
IR Emmvyibenzene uG/L ataf3izfe}p 111 11010 ]K
Py borje b Methviene Chiarice uG/L 3atatr3| 1V 121910
l IR 1,1.2 2. Terracatarsemane UG/l Ialsit-sf ¢ 1 1 111010]K
oot b Tetracnloroetnyiene uG/L 3lalafz:5f 1 L 11HO0]K
b bbb ] Telyene uG/L 3lalovr 2 © 16'8i0.0
l bbby b v i 1.1, 1. Trienioroetnane uG/L a)s5:0°5) v i2
S T T T T T T I N 1,1, 2 Trcnioroethane uG/L Jialsivir) 10 P10I0K
IERIIEEEEEEE Trncrarostayiene uG/L Jfeiriato] v i | 100K
I bbb e b | Vieyi Chierice UG/l 3iglhit7 sy i i ! 100K
Poroitr bbbl b | Acroien uG/L Jtaf2tr0f - 11 ¢ 1215 K]
U st b ] | Eviereesmane UG/L a3l sy 89 )
I PEU T 0 i b D | | 2- Chigroemyivinvi Exter uG/L 31815i7.6[ 1 v i 110i0]K|
WL b b vt b el || Oieniorooromemernane uG/L alztvia:s] v 1) 100K
b b b T Hil ) ] 1.3 Oieatarcaroayiene UG/t 3l4fsi919f i | | 1 HOIO|K
l bbb b b | Metayt 3romice uG/L Jadgyur3f ¢ 1 THOOIK
Poroidb bbb 1 | Metavi Chigace UG/L Jaidinygf 11V 100K
bbb 0 il b | | 1.2 trans - Qieataresnyiene uG/L Jaisiais] i v LUO0]K
l bbb b b b1 b | 1.2 Oicniorabenzene uGit Jtar5i3isf ¢t L L TOIO
Pobotib ot ) 1,3 Oicnigrooenzene uG/L 31sfs.;5:5{ ' " I NOO0|K
PEob bbbt 1.3 Jicniaracenta~e uG/L a5l ;1 N0O0IK
1 313 1+ 10 <1
| I VALJE COCING AULES ANOD 3 35 i i3
‘ REMAAK CSOES ON AEVEASE “ RS e
]|
\ -
|



MONITORING REPORT — TRANSMITTAL SHEET

NJPOES NO, AEFORTING PERICO °

o, vm, -, e,

10121610171 [117188f Tems|04118, 9

""aocal Chegical
PERMITTEE: Namne

Address __1345 North Meacham Road

Schaymbyrq, Il 60196

FACILITY: Name ___llnocal Chemicals Nivision
Address 350 Rnasevelt Avenue

Carteret (County) Middlesex

Teleghone _{_201 ) 541- 4221_1_ -

FORMS ATTACHED (Indiczre Quanriry of Each) OFERATYG EXCEPTIONS
SLUDGE REPQRTS - SANITARY
DT-VWX-OO? DT-VWX-OOB DT—VWX-CGQ OYETESTONG

TEPFORARY BYPASSING
SLUDGE REPORTS - INOUSTRIAL

DISIRFECTION INTERRUPTION
DT-VWX-Och DT-VWX-O!OB
WORTTORDNMG MALFUNCTIONS

WASTEWATER AEPORTS UNITS 2U7T OF QPERATION

Br.vwx.on DT-VWX-O!Z D‘r-vwxma OTHER

GROUNDWATEAR REPOARTS (Der=l ey “Yez™” on reverse side
mvwx-m S(A,S)E]vwx-ms []vwx-m 7 in cppregeicx spece.)

NPDES DISCHAAGE MOMNITOR ING REPORT

0ooooan g
HEAARA 3

NOTE: The “Hours Artended ¢ Plzat” on the
DEPA FOAM 3320-1 reverae of cixx sheer musy also be complered.

AUTHENTICATION - | certify under penaity of law that | have perscnaily examined and am familiar with the
information submitied m this dacument and a8 xachmens and that, based on my inge
of thase individuals immediately responsible ‘o7 oSGEning the infarmation, | believe the
sudbmitied information i3 true, aczurate and compie. | am aware that there are significa
penalties for submitting false information mciuctrg the possibility of fine and impzrison~

LICENSED OPERATOR PRINCIPAL EXELUTIVE OFFICER or
QULY AUTHORIZZD REPRESENTATIVE

Name (Printed) Name (Pricoeol Daryl W. Dierwechter

“Supervisor Envirommental
Grade & Reziscry No. Titte (Prirre=t Affalrs N

- - "
l :
Signature Signature A\ :«.Jr /U A,‘\Lu'r»éc\
T

Date Dace _March 21,” 1989




€ vwx 317 NEW JERSEY QEPAATUENT QF SNVIAGNMENTAL PRQTIZTION
DIVISION OF waTZA AESOUACSS

LYp: =
l WATER QUALITY MANAGEMENT ELZMENT
GRQUND WATER ANALYSIS ~ MONITORING WELL REPORT
I PLEASE TYPE QR AUINT WITH JALLAPOINT 28N
FACILITY NnaMme . SWi0 NQ
l : Unocal chemicals - Carteret, NJ | MW-4
LA8 NAME
NANCO | abaratorieg - Mappingers Falls NY
SAMPLE OATE
NJIPOES NQ, WELL PERAMIT NO, YXR. | 0. | OAY NJ LAB CERT, NO, Q™ USE

GREELTE]  [HGATE3G) Ghbiky] (i) | O

I THE SCHEDULE INDICATED SGELOW IS TQO O€ OBSERVED FRQOM ELOB%E TO W
SUSMIT WITH SIGNED T-vwX-014

I SAMPLING MONTHS S
-'f 3 §= ‘a ; 5 :; E E- g ig ANALYSIS UNITS PARAMETER VALUE uf..
I X X Ix | |x Specific Conductance umhos/cm | I | 1712k
| l RN
I X X X " Floacing Producet inches || || |0
l l || Lt
)d 1d X )d Tocal Xvlenes ug/1 | | | 1)1 00
l | [ HREEREREE
L] NN EEEENRRE
RN Fh bl
l NI HEENEERN
NN HEENREEN
EEREEREEREE HEEREREN
 JENENEEEENEE EENERRNEN
EEREEEEEEN PLA it
NEEEEEEERE EENEIEEENE
I HEENEEEEEEN AR
; NN T[T,
I EEREEERER P b
| HENERERER EEREREREEERE
1 NN TR
NN NENNERNEEN
ENEEEEEERE AEEEEERERE
EEEEEERERE EEEREEEERN
Illlililllll EEEEEENEER
mEEEEEEERE EEREEEREEE
Illlllill!ll NN N
HERNERREEE RN
EEEEEEREE NN
l VALUE CODING AULES AND 53 33 SZ 53 2‘5
REMAAK COOES QN AEVEASE . < 7203 79 80

ﬂ




vwx017 NEW JERSEY DEPARTMENT OF INVIRONMENTAL PACTICT !
OIVISIQN OF WATEIR ALSIURCLS

r2 ) WATER QUALITY MANAGEMENT ELEMENT
GROUND WATER ANALYSIS - MONITORING WELL R2PORT

ACLD, BASZI/NEUTRAL ORCANIC COMPOUNDS
PLEASETYPL QR PRINT WITN BALLPOINT PEN

3|

PACILITY hame Unocal Chezicals - Carteret, NJ S 10 X0 MW-4
AL . amE . .
NANCO | aborataories - Wappingers Falls, NY
SAMOLE DATE .
WFOLS NO. WILL PERMIT NO. YR. | MO. DAY M LAS CIRT. MO, oM XL

‘B ~jEbhbbE) pRigkhkR) [bbs) Ghley | O

TWE SCHIDULE INDICATED SLLOW I3 TO 8E ORSEAVED PROM LO.LBLB,LB’ T0
&0 TA. =Q, YA,

SUIMIT WITR SICNED T-YWXO14

BAMP LIeG MONTIHS

RTMARKS

1£15F132838d . arsirem ST eemsrmn vaw
Chrysene “ug/l1 3lalslalo] | |
] : Didenzanthracene ug/1 3lelslsle !
| i 1,2-Dichlorodezzene ug/l IR IEIN) | |
| f 1,3-Dichlarodenzene ug/l 31415/6(6 [
I ! 1,4-Dichlorobenzene ug/1 AIFAKTRIRY |
! ; 3,3'-Dichlorobe=zidine ug/l 3|4} 6] 3|1 1
| | Diechyl Phchalate ug/l 3[4]3)3]6
| } Di=ethyl Phthalate ug/l 314]3}4f1
! . Di{-n-butyl Phthalste ug/l 3l9l1itlo |
| : 2,4-Dinterotolulene ugz/l 3/4l6' 1]
A : 2,6-Dinitrotolulene ug/l 3j4)6]2]6] |
! | Di-a—~oc2yl Phthalate ug/l 3j61519{6] | |
: 1,2-D¢{phenylhydrazize ug/l 3|4l 3)4| 8] | |
| Fluorantheae ug/1 3[4f317]6 |
| Fluorene ug/l 3{438]1L |
| | ‘ Eexachlorobe=zene ug/l - 3l9/7/0{0 Pl
| | Hexachlozoduzadieze ug/l IDEEEEERRER
: | Bexazhlavscvzlopentadiene ug/l aafaialsl 1L
| Rexachloroezhaze ug/l 3fa]3f9ls] |1 |
! Iadenssyrene ug/l lajefol3f | || l
| Isoshoroze ug/l 3{4lsfols] | |
| Nazhshalene . ue/1 slalslslsl ||
Ml{soabpnrsone uz/1 IR |
-' ' E=V{ewvagadicomrlys=ine uz/l e dﬂa I
‘ N-N{zragad{~n=-oroovis=ine ug/l afe]2l8 |
| | N-N{zrosadiphenyla=ine ug/l 3f4] 4} 33 |
| | Phenanthreze L. { - ug/} IR | | |
' Pyrene ug/1 3 Jalalelo] | | | ]
| 1,2,4-Trichlorobenzeae vg/l P k sisity || HER l
9 13 34 40 ¢}
VALUE CTOING RULES AND a2 46 47 82 ‘:
REMARK CODES ON REVERSE " 40 50 7 ta



Forvm VWX Q17 MEW JERSEY DEPARTMENT OF INVIMONUMENTAL PROTECTION
DIVISION QF wWATER RELSOURCES

[¥; <
P! WATEAR QUALITY MANAGEMEINT ILEMENT
GROUND WATER ANALYSIS — MONITORING WELL REPORT

ACID, BASE/NEUTRAL ORCANIC COMPOUNDS
PLEASETYPL CR PAINT WITH SALLPOINT PEN .

A sw 10 NQ.
FACiLTY ¢ Uaocal Che=:zal - Carteret, NJ ' MW-4
LAS MaME - ]
-~ NANCO Laboratories - Wappingers Falls NY
gAMPLE DATI
WS N WILL PERMIT NQ. MO. [DAT MJ LAS CIRT. MO, weM LIS

Y.
L ololz]s A3 sss{g g902[07] E_EEE;] ]
pu i
THE SCMEDULLE INCICATED BELOW t3 TO BE OBSIAVID FROM '.Q!.Q!.QLBJ o bkl
und T o, Ta. o

SUIMIT WiTR SICNED T. YwIol4

SAMrPLING MONTIE | - ’ . . E
1113;1f!f§11 L aMuLres wrrz.'nuu_r.ru vaLut §
1: Ix] | | X] 2-Chlaorashamal uz/l elslalgl THT T
HEENE 2,4-Dichlorashenal R ug/l 3lalslol | |
l | 2,4-Dizechylphennl . ue/1 _ |3]elslols I
} Il ? 2,6~Dinttro—o—-cresol ug/l - 11716l0l3l | | |
I | . 2,4-Dinterophezol : ug/1 3lelelrlsl | l
‘; ! | | 2-N{trophenol ug/l 3lalsioly |
{ ' | | | 4-N{traphenol ug/L- ACAE |
S '| | | p-Chloro—=—cresol ug/l 3lajaisi2) L) H )
R IR Pentachloroshenol  ° ug/l slolofsizf 1t 1|
Fb b bbb ] Phemol ug/l dafelolst 1411
PP bbb} | 2.6,6-Trtehlorazhensl ug/l slafslzfef VL L
HHEEERRNEN . I EEERER
PU LT PP b aesmeasevana w2/l Aelatale LT 1
HEREE bl Acenashshvlene ue/) alafzlalal || bl
L LU LT 1 | Anchzacene ug/l Jjefafapof 111t
‘ R R Benzidize ug/l 3(9'”2!0 | l I ||
R P l BenzamzhTaceze ugz/l 3'“5[2(6 || ! ||
P bbb bbbl | | Beszspyrese ug/l eqajeqrp b L
I O T T O T O 3,4-8emzsflussantheae ug/l ORI
EEEEEERER Senzogerylene ug/l lalsiainf 1] L | |
HERN | | | Benzsfluoranthene ug/l 3[”2[’-!2 HEEER
| | N | Big(2-cnlorsezhoxy)=ethase ug/l af27i8] | | | | )|
PPV b1} sts(2-ehlorseshyl) Ezher ug/1 sjel2lziaf L
L | PPy Bis(2-chlrolscprapyl) Zther ug/l daf21(8]3] | | ]| '
FL b 1] | Bes(2-ezhylhexyl) Phchalaze ug/l laitioje| V1
AT 1| | | 4-Besssphenyl Ether ug/l. [3jei6(316| |t 11
| | PP | suevlbeszyl Phehalace __ug/l sletafeolz] || L |
[ by 7—FRlaccnsahehalons ua/l ¢lelaly] | | |
f1d 4ornTacaakeny] Phe=v] Erhepr ° ug/1l yalelart] LI L LL
VALUE CLOING RULES AND a “a
v il - - " L85 .23 30



CPERATING EXCEPTIONS DETAILED

HOURS ATTENDED AT PLANT Month I_LJ Year L_L!
Oay of Manth 12| 3]4]%]s 8| 9] 10f11]12]13] 14|15 16
Licensed Operstor
Quen
Dsy of Manth 17/18|19{20]21] 22 24 25‘ 25| 27( 28{ 29| 30f N
Licensed Qperator '
Qthers , l




v JSASEY DEPAATMENT OF SNVIRQNMENTAL PROTECTION

Form YWXJ19 A
QIVISION QF WATEZR RESOURGCES

4/
WATEAR QuUaLITY MANACEMéNf ELEMENT
GRU 'O WATER ANALYSIS — MONITORING WELL REPORT
l PLEASE TYPE QR PAUNT WITH JALLPDINT IEN
FACILITY NAME .. SWI10 NO
Unocil Che=r-=al Carteret Nl | MW-6
LAB NAME M
I ’ NANCO Laboratories, Wappingers Fallg NY
SAMPLE DATE
NJPOES NO, WELL PERMIT NQ. YR | MO.| DAY NI LAB CEAT, NO. wWQM USE
i Rl ~{ddJdddaj [2l6}{ol8lsis(71{7] [elslol2lolz b3lalslol O
i} H D 9 1 17 2 23 37 ~e
I THE SCHEDULE INDICATED 8ELOW IS 70 3¢ o8szrveo raom [0 18 18 18] 1o [ 018! 9
MO, YR MO. YR.
SUBMIT WITH SIGNED T-VwX314 .
l SAMPLING MONTMS 5
E‘ E :; 5_ ;.-5 :;- ;; ;. g z; cg’ ANALYSIS UNITS PARAMETER VALUE é
Elevation of 100 of well casing with cap o feet MSL:
l (ag soesitied in well comoletion reacr) to nearest .01 81,16 10
Elevation of original ground level fest MSL: 3 18 4
{as soecified in well comalerion redort) to nearest .01 -
X Depth to water tadle from too of casing prior to fee2: to g8l2icslals ,
samoling with cao off neares: 01 ! 41,1410
Deoth o water :able from oniginal ground level feet: ta 71210119 l t
) griar %o samoling nearest .01 4].16 14
l DR | | Anenic, Dissoived uG/Lusas folrfolala] | ] L1 |
' l | L | Barium, Dissoives UG/L as 2a 0,'1 olols ’ | , ' l ]
' | l Biochemical Oxygen Demanc - § Day MG/\ gjoi3jtrio ' ' I l l
I | | Cadmium, Dissolved uGrLasce fofrjolzis) | 1 1| |
X | Chiaride, Dissaived .| uerasca |slz]2]els]| |3lsisl1lolo
I TP 1] | | enremium, Dissaived uG/Lase folrfolafo] | 1| | ]|
LI L b L] | caeomium, Dissotved, Hexavalent US/L as Cr 0!!‘2'2;0 | | P
F'L b b [1)}| -] chemicat Oxygen Demand (COO), Dissaived MG/L alolsfein] | ] ] ] ) |
l LT T T T 1T 1T T [caitarm Grous nricome |7lalalsie] | | | | | |
L P T T 1 jeoer Pr.ca  Jolololajo| | | I 1] 1|
F1 VT 11 11 T | | caooer. Disaived uG/Lascu oltfatafa] | | 1 1 | |
I O T T evmen vom worcwcy alol7lala] 1T 111
L bbb ] ] sadrin, Total UG/ slelatela) 1 L1 1] ]
' | | ' | , I , , l ' Fluorige, Qiugived MG/L s * alalslsial | | l bl '
I l I l ' I , ’ ' ' ' | Grass Along, Dissslved Pe/t 0’!'5]0'3 ; ' | I ' |
[ L bbb 1] | Gros 3eza, Dizalved P/l ofafsfelal L I L L | |
I | | | | ' ’ l , Hargness, Total as CalCy MG/L ajolsfajo b | | | ]
L1 L L b LB [eon Oisalve uG/as 7 Jofr]ojsis] | | | | | |
| D(I | i Ll NI Lead, Oissolved UG/Las?s Joft]ofela} | | | [ 1}
| 11 111111 T 1 | ncane, Tou ser sl T T 111
F1 LD P ] ] 1 | Manganese. Oisstvec uG/L ofrjalsie| | | | 1 ||
I | N [ ! i | l || Marzury. Oissaivea uG/L 711!8!9i0 | | NN l
I 29 1314 ;g;‘
VALUE CCOING RULSES ANO 3 e 6 -
REMARK CODES ON ARZVEASE 7 123 79 4G



Fogrm vWX Q153 NEW JEASEY DEAARTMENT QF INVIRONMENTAL PAQTECTION
4/83 QiIVISION OF WATER AESQURCES
WATSA QUALITY MANAGCEMENT ELEMENT

GROUND WATER ANALYSIS - MONITORING WELL REPQRT

PLEASE TYPE QR PAINT MITH 3ALLPOINT PEN

P;w 2

FACILITY NAME .
Unocal Chexzicals . Carteret. Nl o _!___ MW-6

LAS NAME

NANCO lahnrafnriegr_uw,i:dns- NY

SAMPLE OATE
NJPQES NO, WELL PSAMIT NQ. YR. | MO. | DAY NJ LAB CERT. NO.

@ ndolollelolz 7] [2d0lslslsiz]{z] [8l9[0]2]o]7] [7 131416 10]
3 [ 1s %4 2 5y 27
THE SCHEDOULE INOICATED 8EL0wW IS TO 3€ Q8SZRAVED FROM @;'68_.'_87':8__' TO 2' 81912

SUIMIT wITH SIGNED T-¥WX-01[4

wQM USE

d

SAMPLING MONTNHS g
. H 3 :: 5 §-§ ;:’ 3 } g g g ANALYSIS UNITS PARAMETZR vaLuE §
' | Metnoxyenlar, Toal uG/L 3j9}sl8le ' l | | | |
| Memylens Slue AcTive Subvuancss MG/L 318 2'5:0 l ' ' I o
| | [ [ Nigogen, Ammonia, Oisssived NHy « NH  as N MG/LasN |olalsie!s bl , | | |
| ' I I I Nicrogen, Nivate Dissoived MG/LasN |00 5||:8 | ] l ' : l
Pl bbb ] foder T.O.N. olofaltels| I | | I-1 1
1 ' | | | | } [ l ok Standard Units 0'0 4;0‘0 l I l&l_l3k
] | ' ' l l Phenols, Tatal Rezaveratie UG/ 3l2|7l3ie| | ' | | !
FL b Radium 225, Dissoived Pe/L olalslafal | 1 1] ]|
| 1 | Radium 223. Oissolved P/l glifalsis] | 1] | |1
| | 1 | | |Seienium. Dissoived UG/L ofvsfajst | VL] ]
b V| ] ] | Siiver. Dissoived uG/L aitfalzis| I 1 | | | |
LT L P ]| sedium, Dissoived MG/L ololeiatal | 1 1 | | |
P IXE ) L i 1) T ] ] suitare. Oissaived tas S0.4) MG/L oloisiss| | ' 1| | |
I DX T X | IX] | | Toral Cissoived Soties (TOS) P 710l3ta'al 1 ' | iglgl9
' | l ’ l f l ' | l Tatat Qrzanic Cardon (TOQ) PPM 0'0'5:3:0 l [ , I | !
FL LU b E || Tetal Organic Halogen (TOX) UG/t rlalalsial J 1)) )
bbb b 1] | Toxaonene UG/ 3lglalala] | VI | ] 4
L bbb ] ruesicies NTU olajalzia| | | | 1 | |
DAL ]| Zine, Dissoivea UGIL olvfaisve] 1 1 i ) |
PLb bbb ]2 4=0 Temm uG/L shglzizla 1 U0 1 1 |
PP b b J2e 577 Tenl uG/L jefoleis| {1 ) 11 |
NN EEEEEREEN
EEEEENEREEN EEEEEEEEEE
HEEREREEEE HEEEEEEEEE
P L e HEEEEEEEEN
HENEEREEEN s
ERENEREEEE RN EREEEE
HEEEEEEEEE NN
9 4 44 I ED
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2efnlmecmanhenalpne uz/l e lelaly |
| 4.rNYaraahasy) Phe=v] Ezher ug/1 lalelaln] | | 11
re 23 34 40 4}
VA (UE CLOING RULES AND a T R
s 80 40 ..—2230




Teorm YWXQ17
r2

MEW JEASEY DEPARTMENT OF gnvIRONMENTAL PROTICT

OIVISION QF waTEA R

LIoUACLS

WATER CUALITY MANAGEMENT ELEMENT

ACID, BASZ/NZUTRAL ORGAN

PLEIASETYPE QR PRINT WITN BALLPOINT PEN

IC COMPQUNDS

GROUND WATER ANALYSIS — MONITORING WELL 3:PORT

'sw 10 NQ,

PACILITY Nase Unocal Chez=icals . Carteret, NJ MK-6
AL . smE . .
NANCQ | aboratories - Wappingers Falls, NY J
SAMOLI DATE ‘
WPOLs O, WILL PEAMIT WO, YR. | MO. | DAY MU LAS CIRT, WO, weM Usg

| O «{urkbbr) [GiakskLMy [debih)

80 TA.

I TWE SCHEDULE INQICATED SELOW I3 TO 88 ORSERVID FROM 2;8 8,.-8 ™ lQLB_Lg_ZJ

ARBGR

I SURMIT WITR SICNED T-YWX014
$ALw LIS MONTHS E
Ilfllfffffifl . v T tedmn . vaw g
. Chrysene ‘ug/l 3{ala] 2] I
] : Dibenzanthracene ug/) elslsls
l | ; 1,2-Dichlorobezzene ug/l 3]4151306) | |
: l [ 1.3-Dichlorodenzene ug/l 3a|5|6]8
! ' 1,4-Dichlorobenzene ug/l 3j4lsf7)1
I I ' 3,3'=Dichloraodexzidine ug/l SIIHEIR
| | Diechyl Phthalate ug/l 3]41313]6
I i | Dizethyl Phthalate ug/l 3{4]3|4f1
l ! Di{-n-butvl Phchalste ug/1 l9l1l1lo
| 2,4-Dinitrotolulene ug/l 3|4 6{1[1 |
I ; 2,6-Dinitrotoluleae g/l |3]4[8] 28] |
| Di-o—-octyl Phthalate uzg/l Jjaisiofst | 1)
i 1,2-D{>henylhydrazine ug/l 3|4|314)8] | | |
I ' Fluorantheze ug/l 34326 | |
M Fluorene ug/l (4] 3f8l1] | r
I N Hexschlorobezzene ug/l - 3jsl7/olof | | | |
‘ i Hexachlozoduzadieze ug/l I EEEEE
| : Bexachlorocyclopenzadliene ug/1 AR ERREER
I | Rexachlorcezhaze ug/l sfafafslel 111 11|
Iadenosvrene ug/l fefelol3f ||| |
‘ Iscohoroze ug/l 34l 4| ofsf | BN
I Naohshalene . uz/1 3alslslsl | l
4 Nisrahe=ce=e uz/1 slalalalr] | ]
! H-M{ewagadioenslysmtng uz/1 elelylal |1
! N-N{erossd{-n-oroovis=ine ug/l Aefel2lef ||
N-N{zrasodiphenylazize ug/l 344 33 A |
Phenanthreze { - uz/l NECEERER |
1 Pyrene ug/l blalalelo] | ] '
N 1.2,4-Trichlorobenzene ug/l  plsspl L1
VALUE COOING RULES AND a na 6
i ni s

MEMAAK CODES ON REVERSE




-

Form vwWX 317
sl

GROUND WATER ANALYSIS ~ MONITORING WELL REPORT

NEW LEm3c” UEPAATMENT QF SNVIACNMENTAL PAQTICTICN

OIVISION QF waTZAR RESCURCSS
WATER QUALITY MANAGIMENT ELIMENT

PLEASE TYPE QR PAUINT WITHN JALLAPOINT €N

[FAC:LNY NAME

Unocal Chemicals - Carteret, NJ

lfﬂlo ~NQ

MW-6

LAB NAME

NANCO ! aborataries =_Mappingers Falls NY

NJPOES NO, WELL PEAMIT NO, ::.M,'::a,Aar: Y NJ LAB CERT. NG, WCM USE

nlolo B Tglol717] {;Z] |”859|oizlolz_l lj}]&j

THE SCHEDULS INOICATED SELOW IS TO Z8 QESEAVED FROM %18‘:1‘8_’ TO Lg.'a&'_g'?a]
SUBMIT WITH SICNED T-vWY-014

SAMPLING MONTHS S
s. 3 ; 5'. §.§ :;- 3 :1‘ g ;g‘ ANALYSIS UNITS PARAMETER VALUE g
X X X x| | Specific Conductance umhos/cm I T1lslols
RN
X x| X X Floacing Produce inches |11 1]o
] L
x| ixl | Ix X Tocal Xvlenes ug/1 HEEELD
| [ L1t
NN | Lhll
HEENENEEE | Pt
HENEEEERN l HEER
REEEEEN NI
EEEEENER HEETNEEEN
HEREEEREEE HREETEEEEN
HEEEEEEEEN HENEEEENEN
HERENEEEEN BRI
HENENEEEEN HENEEERERE
HEEREEEEEN IR
HEEEEREREEN HEEENEREER
NN NEEEEEEEE
Lt NN
HEENEEEEREER HEENEEEEEEN
AENEEEEEEN L b
NN ENEREEEEEN
HENENEEEREN ENEEIEEEEN
NN EEEEEEEEEE
HENEEEEEEN EREREETEN
NN EEEEIEEEEE
HEEEEEEEEEN HEENEERERE
VALUE CO0ING RULES AND § Eg Ei sg s;

REMAAK CTOES ON AEVEASE




W JSASEY QEPARTMENT OF SNVIRQNMENTAL PROTECTION
OIVISION OF WATER ASSOURCES

WATER QUALITY MANAGEMENT ELEMENT

GRL 'O WATER ANALYSIS — MONITORING WELL REPORT

Farrm VWX .J15 A
4/83

PLEASE YRS QA PRINT WITH JALLPOINT €N

SHIQ NY
| MW-7

FPACILITY NAME .
Unocal Che=r=al farteret N1

LAB Name
NANCO Laboratories, Wappningers Fallg NY_
SAMPLE DATE
NJPOES NO, WELL PERMIT NQ, YR | MO.| DAY NJ LAB CEAT, NO. wQM USE
F] ~{dddddai [2lel{olelsis'al{s] [glalal2lol7]  7hhlslo] (]
1 H [ ] [ 17 3 23 37 s

THE SCHEDULE INOICATZO SELOW IS 73 3% oaserven saom (0181818] 1o birlann)
MQ, YR, MQ. YR,

SUBMIT WITH SIGNED T-¥YwX4l4

-
SAMPLING MONTMS ’E‘
i irexrsidsi ANALYSIS UNITS PARAMETER VALUE z
SeT I 43 <ca0cza <
Etevation of too of well casing with cap oft feet MSL:
{as sesitied in wall camoletion regar) to neares: .01 8l.124
E!evatiqn' of original ground fevel feet MSL: ,
(as soecified in well comoierion regont) to neares: .01 8.8 3
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I ' Methylens Blue Active Subvtances MG/L 3i8 2!6'0 | | Pl
| I Nicogen, Ammonia, Oisalved NHy » NH, as N MG/LasN lala 5;0!8 ' I | l |
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bbb b e b 1t b {11 - Qiearoroetnane UG/ Jlajaiols| | | 141810:0) }
Pt L Lit ] 1, 2- Diestorsetrane UG/ 3larsizin] ! i11310'010
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L bl L HIE b b EE | | Tetracnigroenviene uG/L stalsalr:sy vt | 122000]K
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! ! p-Chloro—=—cresol ug/l 314i4]5)2
B | Pentachlorophenol ug/1 3l9lol3l2
I ! Phenol ug/l NAREE
| ‘ 2.4,6-Tzichlerazhenol ug/l 3laleizltf | [
| . HEE |
| ' |' Arangmhebhana ue/l 3L Z'ﬁ'i l ‘ I ’
| l : Acenashchvlene ug/l slaf2lale] 11 1 |
| | Aathzacese ug/l sjef2jziof 1110
| | || [ Benzidine ug/l sloftlatef 11 111
HEEEN Benzanthraceae uz/l afefsials] LI 11
| || ' Benzopyrese ug/l Mejafalrp b
| 3,4-Benzoflusranthene ug/l sjeaizfof 1L
Eenzoperylene ug/l sfjafsjalnf b L1
Benzsfluoranthene ug/l Ilaf2lal2l ) |
Bis(2-chlorsethoxy)zethase ug/l 3fel2)718] || | |
Bls(2-chlorsechyl) Echer ug/l alel2]713 | |
Bis(2-chlroliscprapyl) Ither ug/l 3jaf2(8]3 | |
i 3is(2-ethylhexyl) Phchalate ug/1 slstjojol 1 11 ]!

: 4-Bros=aphenyl Ether ug/l. 3|4)6]3|6 | |
Butylbemzyl Phthalate __ug/l 3lal2l9l2 |
2al'nlnvraaahrbolons ua/1 e 5':'1 | |

] 4orNlaeanhaay] Phe=-] Egher ug/1 3lefslell ! | 1]
n 22 34 40 ¢t
VALUE CLOING RULES AND a o T
e e .18 30




Ferm YW 17
L S: -

r2

NMEW JEASEY DEPARTMENT OF ENVIRONMENTAL PROTICT |
OIVISION QF WATER ALSIUACLS

WATER QUALITY MANAGEMENT SLEMENT

GROUND WATER ANALYSIS — MONITORING WELL :PORT
ACID, BASZ/NTUTRAL ORCANIC COMPOUNDS

PLEASETYPE QR PRAINT WITM BALLPOINT PEN

BACILITY MaME

Unocal Ch

exicals - Carteret, NJ

Sw 1D N0,

MW-7

LAL .ami

NANCO | ahoratories - Wappingers Falls, NY

1 ©

N oLs O,

WILL PEAMIT NO.

BAMTLL CATE

TR. | MO. (DAY M LA CIRT, WO,

I TWE SCHEISULE INDICATED SEILOW I3 TO S8 CRIEAVID FAOM 0 f 8,L8. ™
-

T_z_[c_s]-{ ol sl s[s.@

8[9]0]2 obu]
. 10,89, 2

no Th

SURMIT WITR SICNED T-YWXQ14

oM LS

REMARK CODESON REVERSE

SAM LG aONTHS E
(4155588250 . sariren o eanswrn wnie
Chrvsene Tug/l 3lal3l2]0
] ! Didenzanthracene ug/d 3lals)sls
; ' 1,2-Dichlorobezzene ug/l 341538 |
| ! 1,3-Dichlorobenzene ug/l 3{a|5)6]6
| ! 1,4-Dichlorobenzene ug/l B IFARIRIDY
! . 3,3'=Dichlorobez=idine ug/l SIYETEIE
| Diethyl Phzhalate ug/l 314[3}3]6
i i Dizechyl Phthalate ug/l 314 3{4]1
! : Di-n-butyl Phethalate ug/l si9l1ftlof |
| ' 2,4-Dinitrotolulene ug/l 3lalsl 1] |
; | 2,6-Dinicrotoluleae ug/l jaf6j2y8] | | |
| I Di-p—oceyl Phthalate ug/l 3jels|ss] | | |1
| 1,2-Diphenylhydrazine ug/l 34|34 6] | | W
[ Fluoranthese ug/l slafalr]e] | [
| | Fluorene ug/l 3l4]38l1] | |
| | | Bexachlorobezzene ug/l - sfefafofof 1 1 1 11 I
HI Hexachlozroduzadieze ug/l IRENEEEEE |}
|- l Bexachlorsc7clopenzadliese ug/l slaafafs] 111111
| | Rexachloroethaze ug/l sfafalslef |1 11|
' Iadenccyrene ug/l1 alafafol3f 1 1L E L
Iscohorozne ug/l slafefofs] | 1] | LI
Nazhshalene N uz/1 slelalolsl | ) '

. Mi{szoha~za=e uz/1 ealalaf |} '
H-M{ewagadimaneslyg=ine uz/1 et 3'5 | |
N-N(:?:lcdi-nf;r;ovlrzine ug/l 3lefe)2l8 | |

[ N-N{trosadiphenyla=ize ug/l 3 &) 6} 3] 3 | | | | 1

Pheranchreze { - ug/l IR |

Pyrene ug/1 3 lalelgle] || '

'L 1,2,4-Trichlorobeazene ug/l '314 sisii) || | | |
VALUE CCOING RULES AND n o e
4 ne ™ i




Earem VWX J17
s QivISION QF waTZA RESOURCSS
WATER QUALITY MANAGZMENT SLIMENT

GROUND WATER ANALYSIS - MONITORING WELL REPORT

PLEASE TYPE QA PUNT WMITH FJALLPOINT €N

FACILITY NAME R 0 NG
[ l - Unocal chemicals - Carteret. NJ B T
LA3 NaME
NANCO 1 ahoratories - Wappingers Falls  NY
SAMPLE DATE

NJPOES NQ. WELL PERAMIT NO, YR. | MO. 1 0AY NJ LAB CERT. NQ.

nlolololglolz 17] LZIGT@BISISIBI*CS‘] [d slol2lol7] m

THE SCHEOULS INOICATED SELQW IS TO % QBSEAVED FAOM Le'.o_a._?;j o {0 :38 '9Y"2
. R, MO, L

SUBMIT WITH SIGNED T-vWwX-0!14

SAMPLING MONTHS 'a’é'
<
5- E ; :-. E-S: ._;:- E E g é.é ANALYSIS UNITS PARAMETER ..:.
X X X X Specific Conduccance umhos/cm
X X X Floacing Produce inches | |
X X X X Tocal Xvlenes uq/1
I

)
9 13 34
VALUE CO0ING RULES AND ;x 16 47
REMAAK CSOES ON REVEASE . H Y




MONITORING REPORT — TRANSMITTAL SHEET

NIPOES NO, ATFONMTIG PERIDO

X e, -, re,

10121610171 [1,118/8] T 10:118 9]

"nocal Chemical
PERMITTEE: Name

Address __1345 North Meacham Road

Schaymbyrqg, L 60196
FACILITY: Name linncal Chemicals Nivision
Address __380 Roaseuslt Avenue
Carteret {County) Middlesex

Telephone {201 ) 541. ‘_‘_2_21 -

FORMS ATTACHED (Indiczre Quannirv of Ezch) OFEAATIRG EXCEPTIONS

<
m
"

O00ooon
HEBAABRA 3

SLUQGE REPORTS - SANITARY

DT-VWX-OO7 DT-VWX-OOS DT-WX-COQ LYETESTONG

TEOJAARY BYPASIING
SLUDGE REPORTS - INOUSTRIAL

OISINFECTICN INTERRUPTION
Dr.vwx-omA DT-VWX-O 108
MORTTORGNG MALFUNCTIONS

A
WASTEWATER REPORTS UNITS SUT OF OPSAATION

Dr-vwx-on DT-vwx‘mz E]T-vwx-ow OTHER

GROUNDOWATER REPORTS (&dﬂ, -Yf:”a’l reverse ﬂ.df
Eavwx-msm,s)[:]vwxms vax-on in appregmic 1pace.)
) )

NPOES OISCHARGE MONITGAING REPORT NOTE: The “Hours Amtended ar Plant" on the
D EPA FORM 13201 reverse of cixis sheet must 2lso de completed,

AUTHENTICATION - | certify uncer penaity of law that | have perscally examined and am familiar with the
information submitied m this document and af azachments and that, based on my ing.
of thase individuals immediately responsible for oSzEning the information, | believe the
suSmitted information 73 true, accurate and cormoizte. | am awars that there are signific:
penaities far submitting false information frchuxng the possibility of fine and imprisan~

LICENSED OPERATOR PRINCIPAL EXECUTIVE QFFICER or
DULY AUTHORIZED REPRESENTATIVE
Name (Printed) Neme (Priecroy DBEYL W. Diezwgchter
Supervisor Environmental
Grade & Regisry No. Tide (Prirree=n} Affairs

: - . . 1
Signature Signature )X 2 Y /‘\l‘ 71\: LildalZ h:«
Maré 21, 1989

Date Date




OPERATING EXCEPTIONS DETAILED _

HOURS ATTENDED AT PLANT Monen L1 J Year L]
Day of Manth 1) 2] 3| 4|<]s 8| 9 10f11]12]13] 14|15] 16
Licensed Qperator '
Owen l
Oay of Manth 17] 18] 19] 20| 21| 22| 23| 24] 25| 26| 27| 28] 28] 30| 31
Licensed Operator
Others




Form ¢WXQ218 A

4/83

W JSASEY DEPARTMENT OF ENVIRCNMENTAL PROTECTION
O1vISION OF wATER RESOURCES

WATER QUALITY MANACEMéNT ELEMENT

GRL 'O WATER ANALYSIS - MONITORING WELL REPORT
PLEASE "YPE DR PAINT WITH SALLADINT '€N
FACILITY NaME .. SN 10 NQ.
Unocal Che=r-<al (Carteret N I M-8

LAB NAME

NANCO Laborator ies__ﬂapp_i_n,geg_«;_Ea_]_];,_u!

]

i

NIPOES NO,

SAMPLE DATE

WELL PERMIT NQ,

YR | MO.

DAY

NJ LAB CEART. NO.

2

nddAdddg

b

[’zfs]-{ﬂxlslswj [gl9lo|2

CT
oa

THE SCHEDULE INDICATED BELOw 1S T0 35 ossgaven saom D B8 18 8] 1o (0:8/9:
MQ. YR MO, YR,

SUBMIT WITH SIGNED T-YwX014

fgblalslol

wQM USE

“
SAMPLING MONTHS é
E 3 z- 5_;5 __; 3 §gz; i ANALYSIS UNITS PARAMETER VALUE §
Elevation of too of well casing witn ca0 off feet MSL:
{ag soezified in weil comoletion regort) to nearest .01 2 2
Elevation of originai ground level feet MSL:
{as soecified in well comaietion resort) to nearest .01 9 -, 4) 3
X ' Oeztn ¢ water table from tog of casing rior to fest: to 8l21sl4a s l
samoling with €30 off neares: .01 4] .1510
Oeoth ro water tadie from original ground level feer: to 712l0f1le I
1 prior 0 samoling nearest .01 Sl.11]1
] N | ! | | Anenic. Dissoived UG/LasAs fol1]ololo] | | |
I | I I l | 8arium, Dissolved UG/L as 2a O!l OlO 3 | ' , l ' l
Pl | | Biochemical Oxygen Oemand - 5 Day MG/L olafafsfof [ [ 41 1]
LT T LT 1] | caamium, Oissolved ue/Lasca [alifalz]s] | | | | | |
I iX] | X | DX] | | eniorice, Dissived uG/LasC |8l2]2lels| [1]|8]1]4]0]0
FL LT b T T | cromium, Oissaived uG/Lasce |olifolafa] | | |
' || | | | | | ' | Chromium, Dissgived, Hexavalent UG/L as Cr 0’1'252;0 ' | ' |
' , | | ' l I ' | ,' Chemicai Oxygen Demand (CQQ0), Dissoived MG/L OIO,Jllfl l l l , |
PP )| ] Cotitorm Grous nncame (7fafolsis| | | | | ] |
bbb ] | cotor Pt Co ojojolefaf 1 1 1 1 11 [
P LT} ] cooser. Oiuoived uG/Lascu Jalrfolalo] 1 1} | | |
l | ' ' l I l ‘ I l Cyanice, Total MG/L 83 CN 0'0 7#2'0 l l l l | l
FL bbb bbb ] ] sadein, Total UG/ slelatela) | 1 [ 1 ] |
‘ Pl l l l ' | Fluoride, Dissolved MG/Las ® [alolelsle] | | | | |-
I I ! | ‘ , . , | | Grzss Aiona, Dissolved Pe/l O'l'S‘O,J l ' ’ I ' |
L L] T ] ] Gross 3esa. Dizatved Pe/L ofsfslofaf | | L | 11
L L b ]| | Hardness. Toul as GC3,4 MG/L ofofsfefo) | | | | ||
LU LT L] |resn Oisolvea uG/Las?e fofrfofsfe| | [ 1|11
c b XU T ] D& | | tead. Oinsaivea UG/Las?s Jofrfolala] | 1 T 1 1|
FE L LT ]} | cincane, Torta uG/L sfafrjaf2) L H )}
TT 1T T T 111 ]| [ Manganese Qissarvee UG/L ofrjelsis] [ | || ||
; , N | [ | | 1 i | | Mercury. Dissaived UG/L 7"’8!9‘0 | 1 | 1]
29 33 3a 40 ol
VALUE CODING RULES AND a A e
s 1213 19 80

REMARK CODES ON REVERSE




Form VWX 3158 NEW JERSEY OE2ARTMENT OF ENVIRONMENTAL PROTECTICN P bJ
“83 QIvISION OF waTER RESQURCES 1o
WATER QUALITY MANAGEMENT ELEMENT
GROUND WATER ANALYSIS — MONITORING WELL REPORT
PLEASE TYPE QR PAINT MITH SALLPCINT PEN
FAQILITY NAME ) i 'SW 10 NC.
Unocal Che=izals - Carteret. Nl MW-8
LAB NAME )
NANCO lahnratnrie_s,__ua.pp_i.g.gg;;-f:dns. NY
SAMPLE OATE
NJ LAB CERT, NQ. wQm USE

NJPOES NO, WELL PSAMIT NO,

MO. | DAY

ol2lobr]

@ ndolol2lslolz]7] Lzls]'{olslslsl 9]13 (sl9
1 %4
THE SCHEOULE INOICATED 8ELOW IS TO 3€ Q8SEAVED FACM Lga:d'g:d TO W

SUBMIT wITH SIGNED T-¥WwX-0l4

SAMPLING MONTMHS

P .
- - -

71314 lsl_gﬂ

PARAMETER

d

REMARKS

REMARK CCOES ON REVEASE

I BEFEEERERE R ER ANALYSIS unITS
I | I 1] *Methaxyenlor, Towl uG/L 3lafatglay | L 1| ]|
Methylers Siye Active Susrtances MG/L 3'3 2‘5!0 ' ' l Il ’
' | | | Nizogen, Ammonia, Oissalved NHy » NH, as N MG/L as N olo siala] | | [ | 1
I | ]| Niragen, Nitrate Oitsolved MG/ asN Jololelrisf | | | |
I T I O Odor T.ON. ololalals] | | | |
HAEN aH Standarg Unies [aloeiala| | | [7].]316
I | | | I I Phenols, Totalt Recoveracte uG/L 3l2)7l3zie] |1 Py
I T T T O I O O Radium 225, Dissoived Pesl ofofslofal | 11 | | |
l RN Radium 223, Dissalved P/ glifalsis| | | | | | 1
I l l l l I Seienum, Dissaived uG/L O'!IIH;S ] l I | I ]
| I 1L ] ) F )| | siver. Oissaived UG/ ajtlalzis{ V I | | | |
B O T T [ Seciom. Owones ware_ Jololsisio] | I | [ ||
PUOX T T U] T 1 | | suitare. Oissaived tas $0,) MGIL oloisfejs| | | ] | ||
| ' G| M | | Total Oissaivea Salics (TOS) PoM 7ial3lelal 1V 1] |el7le
I LT 1T 1L 11| | ] Totat Qrganie Caroen (TOGH oM ololsigial | | | | ||
L L L b b Lt | Tota Organic Halogen (TOX) uG/L rlafalsisl | 11} 11
I | T O O A | l Toxaonene uG/L 3lglalajo] | R
L) Tueseior NTU olofalzia| | | | | |
C L DA T L] ] ] Zine. Oissaived UG/L olt]oigial i |1 |
B T o rew sare Talalslile] 111 1171 ]
FL L bbb T {2 e 5= Toul uG/L 3fsfogsfs| | L} 1|
NN AR
Illlllilllll NN EREENE
EEEEEEEREE EEEEEEEEEE
Illl!llllll! Ly by b
HEEEREEREEE EEEEEEEEEE
aEEEEEEEEE R
Illlllllllll 1T T 111111
9 3333 R
VALUE COOING AULZS ANO ¥ el iaat
I (1] 73 9 40




Farm vwXxXQ1§
4/83

WATER QUALITY MANAGEMENT SLSMENT

GROUND WATER ANALYSIS — VOLATILE ORGANICS REPORT

PLEASE TYPE QA PRINT WITH BALLPOINT PEN

NEW JEASEY DEPARTMUENT OF ENVIAQNMENTAL PAQTECTION
QIVISION OF WATER RESQUACES

FAQILITY NaME
UaocalChezical . Carteret, NJ

SN 10 NG,

‘ MW-8

l-.,.a e NANCO | ahoratories- Wappinger Falls, NY
NJPOES NQ, WELL PERMIT NO. ::.M’:go‘orfr -v¢ LABCERT. NO. wQMmM UsSE
[ ~ddddddg [26{dd99¢3) | (Bl b b b] [4l4
T 22 11 7 =]
THE SCHEQULS INQICATED SELOW IS TO 3E O8SEARVED FROM M_IB.'_BJ TQ LO.LB_'M
MO. YR. Q. YR,
SUBMIT WITH SIGNED T-VWX-014
%]
SAMPLING MONTHS é
HE | 5 ;5 5 5 g' g § § ANALYSIS UNITS PARAMETER VALUE u:.‘
DG X XA Acrylonitrile uG/L 3jaj2]1]5 [ T2Is]k
111 Lot 3enzene UuG/L 3lajoialo | 19141010
NIRRT 3romoform UG/L 3j2]riojs} | | 1 0i 0JK
Py 1o |1 Carson Tetracntoride uG/L I[2fvjoi2] | 1} (11090 IR
IR 111 | | Chiorodenzene uG/L 34|30t | |1]1]010l0
EE 11 I'11 | | Chieredibromoetnane uG/L 3fsf310'sf | | 1101 0|K
by IV 11 | | Cateroferm uG/L 3l2jvi0is) | 1 1 I1lololk
IR 1 - Oicatoroethane uG/L 3lalaiglie] | | i 111G OJK
Pt b b b it b o]t 2- Oientorcetnane UGrL 3latsizig] P i 1 i1!1010|K
Py it 1 . Cienloroethyviene uG/u 3lalsiolr| | | ] j1]0i04K
I 1. 2. Dicnlerocrogane uG/L Ilaisters| | + | jT]010|JK
bbb e Sivibenssne uG/L 3taj3iziof 11 1 111010 |K
bt b bbbl ] | Meaviene Chiarice uG/L 3lafalzrz| ) 1] I5]710
Pt 1.1, 2. 2- Tetracatarsetiane uG/L 3lalsiv. s 1 1 1 j110i0 K
bbb bbb ) | Tetracnioroetiylene UG/L 3lelalr:s] ) 11100]K
P e i ] Tetuene UG/L Jlalovr 2] ¢+ 10 P00 1K
TN 1.1.1 - Tricnigroetnane uG/L 3lss5:0°5] 1 ' | VOOQJK
PUL b b b bEE L ] 11,2 Teetoroetnane uG/L Jjalsivin] 1 i PN0I0K
! 'I o H b Tricaloroethylene uG/\L J|9|l|310 v 11010 K
PV b b e T || Vieyi Chierige uG/L 3igle'r 51 1, JLOO(K
e T T | Acreren uG/L 314j2'1 Q b i2:5|K
PE ety L] | Chlerceznane UG/l aj3sot) 0y vti0o0lk
P i v LHE L JHE 1 | 2- Cvoreemyiviayi Exner UG/t 3l4]S5i7 51t 4 | J1WQi0}K
b ooai b b bl || Oievorosromomernane uG/L at2laiois|f i )V 11010]K
bttt bbb bl F | 13- Oicvoraaroayiene uGiL 3/46i9:3] | | ) 11HOIOIK
bbb b L i b | Meeayt 3romece UG/L Jjalaprr3f 1 1t g lK
1IN Mezny! Chignce uG/L 3leigival f1 o 110.04K
Pobobbe i b b ] f 12 rang - Qietarcetayiene uG/L 3laisiea. 5] 1 1 P 11100 ]K
bbb b 1. 2 Dicnlcropentene uG/L I445i3i5) ¢ 1 1 HHOIQ LK
T 1. 1 Dicntarooentene uG/L 3t4lsis:5( + v ' {10'01K
TR 1.3 Qwcntarocenzene uG/L 3tatsizon) - 1 1 100K
9 33 34 4Q 41
VALUE C30ING AULES ANO 3 33 4o HEE
I 227 19 40

REMARXK CTOES QN AEVEASE




I Farm YWX 017
(V; <}
Pl

NEW JERSEY DEPAATMENT OF ENVIACNMENTAL PROTECTION
DIVISION QF WATER AELSQURCES

WATER QUALITY MANAGEMENT ELEMENT

GROUND WATER ANALYS!IS = MONITORING WELL REPORT

ACID, BASE/NEUTRAL ORGANIC COMPOUNDS
PLEASEZTYPE QA PRINT WITH BALLPOINT PEN )

Unocal Cre=izal - Carteret, NJ

Sw 10 NO, MW-8

I FACILITY maMmb

E olol21s

o[zﬁiQJ

'ahﬂ{:léﬁﬂjld{;a 89

I SOHMIDULE INDICATED BELOW IS TO 88 CRSEAVID FROM 208. 8,_3 o lagad

0. YA

SUBMIT WITH SICNED T-YwWIXI014

LAS NAME . .
<« NANCO Laboratories - Wappingers Falls,  NY
SAMPLE DATT
[ 3. .-18 % ;-8 WILL PERMIT NQ, TR. | MO, LDAY M LAB CIRT, NO, wWEM XL

s

VALUE CLOING RULES AND

-

“Lmqm s - e E
LT wra | eanssen s
2-Chlarashesal ve/t  lalelslgls
f 2,4~-Dichlorophenscl ug/l 3jé 6'0'-1
. 2,4-Dizechylphesol ug/l 3lals ofs
+ o | 2,6-Dindtre—c—cresol ug/1l - 21716l0|3
| [ 2,4-Dinftrophenol ug/l 3lalbille
! | § 2-Nt{zrophenol _ug/l 3f{alsiol
! | 4-N{trophenocl ug/L-- 31416]4)9
! ! p-Chlozo—=—cresol ug/l 3{44|5)2
| Pentachlorophenol ug/l 3{910(3]2 |
! Pheznol ug/l 3lal6lals | |
5 2,4,6-Trichlorophencl ug/1 AOHE [ |
. | || |
: Losmesbobons pz/1 alelolals] 11 |
i Acexashzhvlene ug/l 3laf2]0lo] | | |
: Anzhraceze ug/l sfafafzfof 1 [ ] I-4 |
! Benzidine ug/l alsft]zlo] | I | |
| ' Benzanthracese ug/l lafstzisf 1 L1 1)
| ' Benzopyrene ug/l Jfa2]6)7] | I}
| 3,4-3enzaflusraachese ug/l sle23of 1L
! Benzoperylene ug/l 3lafsf2|1] | | |}
Benzsfluoranthene ug/l lef2]al2] | |
| Big(2-chlorsethoxy)zethana ug/l 3laf2]718 ||
Bes(2-chlorseshyl) Echer ug/1 3lel2]7]3 l |
# Bis(2-chlroisopropyl) Zther ug/1 NAHOEIRER |
Bis{2-ezhylhexyl) Phthalace ug/l 3fs1]o]o] | | | |
t 4-Brz=sphenyl Ether ug/l. [3]e|6]3]6 R
Bucvlbenzyl Phchalate __ugl/l alel2l9l2
2-rNlaccnanhrhalens uz/1 ¢lslaly
| 4o relnra=hoayl Phe-v] Ezher ug/1 3lalelalt |
e 3334 a0 41
“ ua s

. 3880




I Tor YWX D17
0 r2

l PLIASETYPE QR PRINT WITH BALLPIINT PEN

NEW JEASEY DEPARATMENT OF ENVIRONMENTAL PROTICT

CIVISION OF WATEAR RLSIURCLS
WATER QUALITY MANAGEMENT ELEMEINT

GROUND WATER ANALYSIS — MONITORING WELL RzZPORT
ACID, BASZ/NZUTRAL CORCANIC COMPOULNDS

1

FACILITY Name Unocal Chesicals . Carteret, NJ

Sw 10 N0, MH-S

LAC .sm€ . .
I NANCQ |ahoratories - Wappingers Falls, NY
SAMLL OATE

O ts MO,

1

l TWE SCHISULE INDICATED SELOW I3 TO 88 ORSEAVEID FROM mraijl_g:_g To
[ ] A

WILL PERMIT NO,

.| o,

DAY

[Z6{dddd3%) [hbl:
bebel

;MQ. YA,

o[zJ J

SURMIT WITR SICNID T-YwWXd14

KJLAS CIRT, O,

ARARR

weM XL

g
ELIELIETII I anairss o esnswemn e
. Chrysene “ug/l 3{al3l2lo
] t Didenzanthracene ug/l JI&lsiste
I i i 1,2-D{chlorodbezzene ug/l 34,5316
. l [ 1.3-Dichlorobenzene ug/l 3la)5|6l6
I ' 1,4-Dichlorobenzene ug/l 3145171
l l ' 3,3'-Dichlorodexzidine ug/l SITEEIR
| ] Diezhyl Phthalate ug/l 314]3|3]6
| ; Di{=echyl Phthalate ug/l 34341
l | : Di-n-butyl Phthalste ug/l 3{9i1i1i0
IR 2,4-Denferotolulene ug/1 3|el6l 1] |
I ; 2,6-Dinitrotalulene ug/l 34181 2] 6] ]
H D{-2-octyl Phthalate ug/l 3|a15{916 | | |
il l 1,2-D¢{phenylhydrazine ug/l 34 3!4 6 | | |
I ’ Fluoranthese uz/l 3]af3l7]6 ]
| Fluorene ug/l SIABIEIR |
i | Eexachlorobezzene ug/l - 3|9/ 7/0{0] | !
I | Hexazhlozobuzadieze ug/l TS 3'9 1 Il
! Hexachlorscrclopenzadiene ug/l 3l4]3laf6 R
I : | Rexazhloroethaze ug/l slal3fslsl 1)) |
Iadeacsyrene uz/l efefolsf L H I
Tsoshoroze ug/l 3¢l 4] of8] | ||
l j Fachshalene N ug/1 3alslole) | {1
Veroobemze=e uz/1 Velelalaf 1 HTT L
! B-Y{ewangandimanriys=ins uz/l el ﬂg | |1 ‘
‘ H-Ri:rauodi-n—;r;:vlnine ug/l alel 28 HEER
N-Nlzrasadiphenylazize uz/l 3[ 4 Ll JLJ ] || | |
: Phenanzhreze { - ug/l IDCEERER ‘
| Pyrene ug/t  Plalefslo] ]I 111
| | 1,2,4-Trichlorcbenzee ug/l Plalsisit] || RN
3 13 34 40 41
VALUE CCOING RULES AND a2 o o1 4e
4 GEH " 4o

REMAAK CODES ON REVERSE




Form VWX J17 NEW JERSEY OEPARTMENT QF SNVIRQNMENTAL PRQATICTION
Py« OIVISION OF waATZA AESOURCES
WATER QUALITY MANAGEMENT SLEMENT

GROUND WATER ANALYSIS — MONITORING WELL REPORT

PLEASETYPE QR PUNT MITH FALLPOINT 28N

lSWlONO

[ Ty : € .
[FACILTY Nam ~ Unocal chemicals - Carteret. NJ MW-8

LAS NAME

NANCQ | abaratariss - i Y

SAMPLE DATE
NJPOES NO. WELL PERMIT NOQ, YR. | 0. | 0AY NJ LAB CERT, NO. wWQM USE

“ghblellll] EElokEEhIG [dsbEll) (144 | L)

2

THE SCHEOULE INCICATED SELOW IS TG GE O8SEAVED FAOM l_0|°8,|. g!l 8 o | Oo 89"7‘2 |
%O, - MO, X

SUBMIT WITH SIGNED T-vwX-014

SAMPLING MONTHS

g ANALYSIS UNITS PARAMETER VALUE
<

Fah,

REMANKS

Sept
» |0,
"av
Dec

Specific Conductance umhos/cm | 1]

?6 | Jan,

='.'>z
<33
X

X X X X Floating Produce inches

X X X X Tocal Xvlanes ug/1

l

[+

| )

|1

| 1]
: L]
| | [ ] ]
[ | L]
|1 ]
[ 1 [ ]|
b1 F]]
b | ]
||| [ ] ]
[ 1] Pl
| || | ]
|11 |1
[ | ] [
| | i NN
||| [ ] ]
| 1] |}
|| |1
| || [ 1 i

29 13 24
VALUE COOING AULES AND i 33 %0
. (1} T3

REMAAK CCOES CN REVEASE

-




F‘---.-------

Form T-VWX Q14 NEW JERSEY OEFLARDMENT OF ENVIROIDr I T PICTECTION
8/83 DIVSION OF WATER RESDURCES

MONITORING REPORT — TRANSMITTAL SHEET

NJPOES NQ, REFOSTING PERIDOD °
1011216101717 [11118:8{ v+ {04118 9]

'"Tnocal Cheaical
PERMITTEE: Name

Address _ 1345 North Meacham Road

Schaymbuyrg, 1L 60196
FACILITY: Name linacal Chemicals Nivi<ion

Address 380 Bonsevelt Avenus

Carteret (County) Middlesex

Telephone _{ 201 ) 541. _4__2_2_4; .

FORMS ATTACHED (Indicare Quanriry of Each) OFERATYG EXCEPTIONS
SLUDGE REPORTS - SANITARY
[ Jrvwxoor [ Jrvwxoos [ Jr-vwx<os ovETESTOG

TEFORARY BYPASISING
SLUDGE REPORTS - INODUSTRIAL

OISIRFEZTICN INTERRUPTION
DTNWX-OWA DT-VWX-O!OB
) : MONTTORIMG MALFUNCTIONS

WASTEWATER REPORTS UNITS 2T OF OPSRATION

DT-VWX-C‘” DT-V‘NX-Olz DT-VWX013 CTHER

GAOUNDOWATER REPORTS (Dee=I oy “Yez" on reverse ude
[I]vwx.oxsu.s;mvwx.ms E]vwx-aw in eppregice space.)

NPOES DISCHARGE MONITOR MG REPORT

DoDo0ooao s
ARABAA;

NOTE: The “Hours Arrended 2t Plznt* on the
DEPA FORM 33201 reverse of ohs sheer must 2lso be complered,

AUTHENTICATION - | cartify under penaity of law that | have Deseially examined and am familiar with the
infsrmation submitied m this document and 29 xrmachments and that, Sased on my ing-
of those individuals immediately responsible for oStxrning the information, | believe the
submitied infarmation s true, accurate and coroite. | am aware that there are signific
penaities for submitting faise infarmation mchatirgg the sassibility of fine and imgriscn—

LICENSED QPERATOR PRINCIPAL EXECUTIVE QFFICER or
OULY AUTHDRIZZD REPRESENTATIVE
Name (Prnted) Neme (Priaroy _D2LY1 W. Dierwechter
Supervisor knvironmental
Grade & Rezismy No. Tite (Prir== &Affalrs -
: T Lo l(—-
Signature Signature 7 V\’L\:Jf(t/\ 1y J \'1 foaa o4 U—
March 21, 1989
Date Date




- OPERATING EXCEPTIONS DETAILED

HOURS ATTENDED AT PLANT Monen |1 | Year L 1]
Day of Mot 1] 2] 3] 4] e|6]7]8]9]ro]n]12]13]14)1s
Licensed Operatar , l l ' l
Ouwven ‘ ' , ‘ ’ ,
Oay of Manen 17| 18] 19] 20 21| 22] 73] 24| 25| 26| 27] 28] 29] 30| 31
Licensed Operator , , I , l |
Others ’ I ' l ' l




W SASEY SEPARTMENT QF SNVIACNMENTAL PROTZCTION
DIVISION OF waATER ASSOURCSES

WATER QUALITY MANAGEMENT ELIMENT

Barm VWX 318 A
4

GRO

PLEASE TYPE QR ARINT WITH JALLAOINT €N

'O WATER ANALYSIS — MONITORING WELL REPORT

FACILITY Name .
Unocal Che=:r=al l

SW IO NG
MW-9

farteret N1
LA Nams

L NANCO laboratories. Wappingers Ealls v
SAMPLE DATE
NJPOES NO. WELL PERMIT NQ,
[a] vodAdddg [2l6]{olelsl el d{d [giaToT2lol]

YR. | MO.| DAY
THE SCHEDULS INDICATED SELOW 1S T3 3¢ oaszaveo facm (0181818 1o L8l 9 2
mMQ. TR, MQ. YR.

SUSMIT WITH SIGNED T-YwX014

WCM USE

U

..

NJ LAB CEAT. NQ.

Ebkbm

23

SAMPLING MONTHS E
s E §= 3‘5% -_; <g E g z; é‘ ANALYS!S UNITS PARAMETER VALUE E
Elevation of too of welil casing with cap oH feet MSL: [
{as soesified in weil comoletion reoorx) to nearest .01 91.18!9
Elevation of original ground level feet MSL:
{as soecified in well comoletion reoort) to neares: .01 0 410
Oeot o water tadble from too of casing prior ta feez: to 8l21c]als
M X sam3aling with cao off neares: 01 2{. E
Deotn 1o water table from original ground levet feet: to 71210l ]9 I 24. GF
) prior 13 samoling nearest .01
X T ] | Anenic, Dissoived uG/Lasas Jolifolafo] 1 1 1] ] |
| | ' | l | | Barium, Dissoives UG/Las3a |ol1]olo]s | | | ' (|
Pl b | | Biochemical Oxygen Demand - § Day MG/L olofalifaf 1 I 1| 1}
l l l I | l l l Cadmium, Oissoived UG/LasCd j01110(2]5 | l ' l | ‘
I IX] ] X0 ) IX] | | etorice, Dissaived | uemasar Jsl2l2lels] |1f711]9]0]0
, ' | I ] | , | ' | | chromium, Digzoived UG/L as Cr 011,01310 , | I I
| ' o) | | l | f Chromium, Dissgived, Hexavalent UG/L as Cr 0!1[252?0 | | l | |
' ' || ’ | I | ' | | -] Cremica Oxygen Demand (CO0), Dissclved MG/L 0,0!3'4“ | ' | , [
L bbb | | caitern Grouo nrcome [7fslofsis] | [ | ]| |
R O = P:- Ca olofelajol 1 | 1 I |1 1 |
FL L LT | | cooper. Dissoivea uG/LasCo folrfalato] | 1 | | | |
FL LT 0T esanice To ma/Lascn fofelrfale| 1 L 1 ] ]
L bbb bbb | saena Tou uG/L stelslglef [ ) 1 L 11
' ' bl , l ‘ ' ' ' ] Fluorige Dissoived MG/L as = OlOlgfs;O I ' | [ '
LU b L L] | Grass aiora, Dissaives Pe/L olilstolaf 11 L LT T |
[ L 1L b ] Gross 3esa, Dizaived P/t ofafsfafaj | 1 1 | 1|
LD L L d || | Harenes Toul as CaCOy MG/L ofojsjolof | 1 | | 1
PP LT T | esn Oissotvea UG/Las7e [o|t]olals] | | | | | |
DX T 0 L X | | tead. Dissoives uG/Las?s fofr]ofals} | J | | | |
(T 00 (1 1 1 11 | 1 | incane Tom uaiL Ts|718iz] | 1 11 1|
rl | LT | ] | Mamgarese Oissaives uG/L ojtjoisis| | | | | il
t| M | [ i J' ' | Merzurs Digtoives uG/L 7,l18!9l0 P '0'
" 20 ..
VALUE CSOING RULES AND EE 35 :, se st
< 1273 7980

REMARX COOES ON REVEASE



NEW JERSEY JEZARTMENT QF SNVIRQNMENTAL PRQTECTICN ] N
OIVISION OF waTER AESIURCES e -

WATER QUALITY MANAGEMENT ELEMENT

GROUND WATER ANALYSIS — MONITORING WELL REPORT

Eorm vWX 315 3
4/83

PLEASE TYPE QR AAINT MITH FALLPOINT €N

SN IQ NG,

Unocal Cheaizals - Carteret. NJ . L__ MW-9

FACILITY NAME

LAB NAME
NANCO | aharatories Wappingess -Falls. NY
SAMPLE DATE

NJPOES NO, WELL PERMIT NQ, MQ. | DAY NJ (A8 CERT, NO. waMm USE

TR,
Py
] ~ololkls lol717] Lzla]{olalslslo]@ [;’l__soizlols_l 713 i4|6l9‘! Q
THE SCHEOULE INOICATED SELOW 1S TO 3 OGSZAVED FACM Lg_'dﬁ_'_g_'rﬂf TO b;g_byg_l

SUBMIT wiTH SICGNED T-VWX-0l4

SAMPLING MONTHS g
. §f ;: 5 53 .'g,'. 5 3" g § 3 ANALYSIS uNITS PARAMETER VALUE §
| Methaxyeaior, Taal uG/L 3f9felgfay | J I | | ]
' Metytens 8lue Active Subrtances MG/L 3lal2lslo | | | ' I
' | | Nigogen, Ammonia, Disssived NHy + NH  as N MG/LasN |o]alslals Pt |
I | | Nitrogen. Nitrate Dissalved mGrLas N ololslils] | | | [ b
L1 L)) )| |oder T.ON. ofolalsls| | | | | ] |
'-l M , [ | 1| fon Suncard Unis |0]oaiolo| | | |6] .38
N | l b l | I Phenals, Tatat Resaveratie uG/L 32 7|JiO I l ! l |
oL | | | Radium 225. Oissoived Pefl ofslslojal | 1 | i | |
[ I I | .| | Racium 223. Oissaived . P/l glirfalsis| | | | | | ¢t
I l ' I I ' l I ’ Seienium, Oitsaived uG/L ol 1!4;5 l l I | ' ]
VL b b))} | Siiver, Oissoived uG/L afrfalzis{ 1 1| ]|}
L bbb L 11 ] sedium, Oissaived MG/ ololsisfal | | | [ | |
t IX{' o rr‘ Sulfare, Qiwsolved (a3 SO, ) MG/L aloisisiel | 11|}
PG I ] X | | Toral Dissaived Saiigs (TOS) Pos 710(3i0ia] ¢ 1| 19134
’ | | |1 ‘ l | | l Totat Qrgame Carson (TOC! pes 0,0]5:830 [ l | ' I
’ | | ' ' l l | I I | Tatal Qrganic Halogen (TOX) uG/L 7!0'35553 P l b
' | ] ' | l I | || l Toxionene uG/L 1lelalojo] | ! | [
L LT b ruescin NTU olojaizis| I i | | | |
LEDXG LT b | | Zine. Giaived uG/L oirfoisiof o LT
L1 L bbb} |2 s=-3 Toul uG/L sislaiziql 11 | ) ||
F LT TP |24 572 Tac uG/L 3jgfois. s | )
AN EREN HEEREEEEEN
HEEEEEEEE RN
HEEREREEEEE bbbl
HEEEEEEEEEE AR
RN R REE
NN [ 1! Pl b
RN P Pl
F3 T133 T
VALUE COOING AULES AND H P saat
“ 123 9 40

REMAAK CODES ON REVEASE

|



NEW JERSEY DE2aRATMENT OF cavIAQNMENTAL PAQTIZT:I0N
QivISION QF waTZR AESOURCSS

WATIA QUALITY MANAGZMENT ELIMENT

GROUND WATER ANALYSIS - VOLATILE ORGANICS REPORT

Barm VWX J1§
4/83

PLEASE TYPE€ QR FAINT MITH 3ALLPOINT 2EN

FACILITY NAME . )
UacecalChenical _ Carteret, NJ

REMAAK CCOES ON AEVEASE

Lagd Name
I L NANCO | shoratories- Wappinger Falls, NY
SAMmMPLE QATE
NJIPOES NO, WELL PERMIT NO, YR. ; MO. | DAY +4 LAB CERT. NQ. WQm USS
I 7] mrdddﬁ;dzla [216]-0]8]5[6]0} 2] (8l9lol2]0l6 ] | 3/ 4
3 vy Y] 1z 3 T ]
I THE SCHEQULE INCICATED IELCW IS TQ 3E Q8SERVED FROM M’.&.‘.&l TO LQ.M
MO. TR 0. YR.
SUBMIT WITH SIGVED T-VwX.014
I SAMPULING MONTHS ;
53 § 5‘53 2 3 3" g z; ;5; ANALYSIS umnITS PARAMETSR VALUE §
I X | | Acryloniuile uG/L 3laf2]1]s] | R
] I ] 11 | | 3enzene UG/L 3]ajoizlo] | | [411]9!
Fd | { | | 8romotorm uG/L 3j2fvjois] 1 L | 110]K
I AT R | | | Carzon Tetracnionde uG/L 3l2)vjoiz2 | 1§} |1i0lK
ETRR J11 | | Chiercoenzene UG/L SENEIC TR 14}2
FIE T 1 F V] 1 | Chierocicramoetnane uG/L 3lel3j0:8) | | | 11101 K
| T e UGt [3)2j17018] 1 1 1 1 1110]X
Pl b bE b bEE L f .1 - Oiemioroethane uG/L ajalais| | | 1 | |3:1] }
bl o | | [ 1.2 0Dictarsetnane UGt Jlaisizig] 01 1IQIK
I P “ | b 1. 1. Qichlcroethyiene uG/u J"lS:O! il 1P (10K
NIl 1, 2 - Oienicrooracane UG/L lafslainf | 1 1 1110
I Emvibenzene uG/u laf3izief 11 1 12510
I NI Metnviene Chiarice uG/L 3lalal2r3) ) 1 1 JHOIK
IR 1,1, 2. 2- Tezracotoroeane uG/iL Jalsiv.s) o1 b 1TQIK
PE b iy 1 b b L | Tetraentarcesnviene uGiL Jialalz:s v 1 11 110K
I Pt i Vi s | Totuene uG/L 3lafaitr 2 '+ :8:9i0 0|C
I T I T A B A I I 1.1. 1. Tricaioraetnane UG/ 3t4a1s:0°5] + 1 0t 11 QK
PEob b e i 1,1, 2. Tricatoroethane UG/l Jfalsironf b i [ 1 0IK
l I T T T O O Y R Trienioroethviene uG/L izl v 11 1 TiOIK
P b b T ] | Vieyl Caignce uGiL 3191 7 5) i i ot 11 OIK|
N Acralen uG./L Ilsl2' 1 0 bl
I 8 T TR S T I O A A A A Chicroenane | uG/. I3t oo, 4,10
I S S T T R I O I 2 - CNigroesnyiviayi Semer UG 131afsiz 5 « ¢ v 1 1 10JK
IR L Y Qicriarozromemernane UG/ 3f2br:gis) 0 0 v 1 110K
I I T T T T TR N O O A B 1. 3. Qicniorcorooyiene uG/L Jl4fs:9i91 ] ) 1 110K
A T R Menyi Jromece uG/L Ijatagr3f o 4 (10K
PE L il Lt 11 1| Matayt Coigrge uG/L 3leigira] b 110K
I Joov by w et | 1. 2- trans - Oeentoraernyiene uGiL Jlaisias) i 10K
e b 1.2 Dicaigropentene uG/L 3141593050 ¢+ ¢+ 1 110K
R NI N 1.3 Sicntarooeniene uG/L 3t2s,5.50 ¢ 1 {1'0]K
I L O A T A Y T A A 1 4 Jicniaragenzens LG/l SFE TN t 11°0!Kl
23 13 14 40 1
VALUE CIOING AULES AND h e ne
48 b Bieh | 3 40



Form YWX D17

8

P!

NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION
SIVISION CF WATER RESOUNRCES

WATER QUALITY MANAGEMENT ELEMENT

ACID,

PLEASE TYPEOR PRINT MmITN BALLPIINT PEN

GROUND WATER ANALYSIS — MONITORING WELL REPORT
BASE/NEUTRAL ORCANIC COM?0UNDS

FACILITY mAME

Unocal Che=ical - Carteret, NJ

lm 10 NC. MW-9

ofolzlslolzi7)

~a<E SCHEDULL INDICATED BELOW 3 TO 86 CasEAVED #ram 10 3 %18 1o
3

A5 e q0g) [ddlaly

16893

9
mo. YA

SUIMIT WITH SICNED T-TwWX014

RhlLly)

LAS NAME . N
-« NANCO Laboratories - Wappingers Falls NY
SAMPLE DATE
WPTES N WILL PERAMIT MO, TR. | MO. | DAY MJLAS CIRT. NO. wem 2t

-

BAMPLING MONTIE |~ . E
RETI LT s pamaern o
2-Chlaraoohenol ug/1 NARAPR
' 2,4-Dichloroshencl ug/1 3]alelolt
, ! 2,4-Di=ezhylphencl ug/l 3lalslols
| | 2,6-Dinftro—o-cresol ug/l - 1717161013
| ! 2,4=Dinitrophensl ug/1 316161116
t I 2-Nizrophenol ug/l 3fafsie]l
T f | 4-Nizrophenol ug/E-- [3|af6]sa]s
i ! p~Chloro—=—cresol ug/l 3/4j415]2
' Pencachlorophenol ug/l 3]9lof3l2
! Pheznol ug/l 3lelsf9]s |
| : 2,4,6-Trichlorozhenol ug/l slafslaftf P LT
|| . ' HEIREREER
| | ' | ‘ Aromenmehpng uz/1 ret!? n'j l ' | |
bl bl Acezashzhvlene ug/l alel2lala HEEER
|1 | | | Anthracene ug/l afej2)ziof L1
HEENERNE Benzidize uz/1 alshifatol 111111
b by | | Benzanzhraceze uz/l 3’4|S|2!6 | ‘ || I
P PP bbb bl | | Benzapyrese ug/l dfeqafairp b L
|| P | | 3,4-3enzcflusranzhese uz/1 ajef2i3jo] L H L
. | | bt Benzoperylene uz/l 3lafsiziny || R
| ‘ | | | | | Benzafluoranthene uz/l slejalelal V4L | |
| | || | | Bes(2-chlorsethoxy)zethase ug/l 3laf2i718) | | | b
R | ] | | | Bts(2-chlorseshyl) Echer ug/l lef2f7i3| | | 1| [
Vo | Lt Bis(2-chlrolscprapyl) Ether ug/l falf2islaf | | | | ]|
| 1T 1| 8ts(2-ezhylhexyl) Phzhalaze ug/l dshfelo] b E L
B I 11 | || | | 4-Bzs=sphenyl Ether ug/l. [3fejsp3fs] |t
| | Buzvlbenzvl Phchalate _ug/l 3lal2lsl2 HEER
| 9l nvrnanhebolpann ual/l J';fgfgll l ] ] '
| 4-rNlacaahany] Phaav] Foherp ug/l J,AlélLll ‘ I [ ' ']
VAUE CLOING RULES ANO 5 RH 44
o o B s0 49 3230




NEW JERSEY DEPARTMEINT QF gnvIRONMENTAL PRCTICT !
Form VWX 317 DIVISION OF wATER RESSURCLS

r2 ‘ WATER QUALITY MANAGEMENT ELEMENT

GROUND WATER ANALYSIS — MONITORING WELL 3=PORT
ACID, BASEZ/NIUTRAL ORCANIC COMPOUNDS

]

PLEASE TYPL OR PRINT WITH BALLPDINT PEN
, ; 10 %0,

FACILITY Manme Unocal Che=icals . Carteret, NJ |sn Mw_9

LAC .. smE . .
NANCO 1 aborataries - Wappingers Falls, NY .

AL DATE
2L s MO, WILL PURMIT NQ. TR. | 0. | DAY "I LASCIRT, WO, wCM LS L

@ 'n;{ob{zkﬁ[z[zl .'g_[s_]-{olglslglgl-@ 890[2[oBuJ QEEE]E [;)

TWE SCNISULE INOICATES SELOw 13 TO 82 Oaserveo saom (0181818] vo
Mo YA, uno. TR,

- .

SLR2MIT WITR SICNTD T-YWX014

SAMP LG MONTIS

REMARKRS

1455 152828 ansire s eamumma va
Chrysene “ug/l dlafal2lal |
f Di{bexzanthracene ug/l Jlaisisté
i i 1,2-Dichlozobezzene ug/l 31451316
| | 1.3Dichlorobenzene ug/l 3[4]516]|6
| | 1,4-Dichlorobenzena ug/l 314|571
| ; 3,3'<Dichlorobenzidine ug/l 3faf6f 31
| | Diechyl Phthalate ug/l 3]4|3]3(6
i bil. Di=ethyl Phthalate ug/l 3/4f3]4f1 |
H ! Di{-n-buzvl Phthalate ug/l alolililo] | |
‘ | . 2,4-Dinftrotolulene ug/l 3efel 1] | L
; | ]| 2,6-Dinfcrotoluleae ug/l 3j4f6]216] | |
IREN Di-a-octyl Phthalate ug/l 3[efs]9|6[ | | |
‘l | 1,2-D¢shenylhydrazize ug/l 3lal34|6) | | |
M | | Fluoranthese ug/l sle3lale] | |
i | Flucrene ug/l a3 81] |
3 | Bexachlorabezzene ug/l 39l 710l 0] | ||
| | Hexachlorabutadlieze ug/l IR EREEREE
P | | ' Hexschlaracyclopentadliene ug/l TR
g | Rexazhloroethase ug/l BRI bl
| | Izdensovrene ug/l slafefofaf VM L LA
' | Iscohoroze ug/l lelefole] | |11 |
Kazhshalese . uz/l Velelolel 111111
{ Mizrabemzeoe ug/1 Weldaoldf 1 LT L
1 | §eweeeagodinenrtyamtae vz /1 alalelyfol T 11
i N-N{srsscdi{-n-proorle=ine ug/l Mefelolgl 111 .
! P N-N{zrasodishenylazize ug/l IO EENEERR
| | | Phenanzhreze L { - uz/l IBEEENER L '
| Pyrene ug/l b lalelsle] | L) || |
| 1.2,4-Trichlorobeazene ug/l P k]}]j[l | 1 | | “’
VALUE CSOING RULES AND § EE:“‘; g;" Eo
«“ 11 12

REMARK CODES ON REVERSE



Farm vWX 317
43

GROUND WATER ANALYSIS - MONITORING WELL REPORT

NEW JERSEY ODEZAATMENT QF SNVIRCNMENTAL 79072 2TI10N

OI1VISION QF waTZA RESOURCSS

WATEAR QUALITY MANAGEMENT ZLIMENT

PLEASE TYRE QA 3UNT WITH FALLPDINT €N

Fagiuvy € -
i ALY Nam Unocal chemijcals - Carteret, NJ lsmo "0 MW-9
LAB NAME
NANCO | aborataries - Ha_pp,j_ngg;;ﬁa_]_ls’_ul
SAMPLE OATE
NJPOES NO. WELL PERMIT NO. YR. | %O. | DAY NJ LAB CERT. NG, WCM USE
[y wlolol2lglolzlzy  [2lsH{ola[sTe[d{d [@A0[2[0]6 (43444 (]
’ 16 17 = 33 P T
THE SCHEDULE INOICATED 3ELOW 15 TO 8E cassaveo raom (0181818 1o (089 3
%3. YR. MO. YX.
SUBMIT WITH SIGNED I-vWX-0l4
SAMPLING MONTHS 2
. <
EEESEEEEERE ANALYSIS UNITS PARAMETER vaLue 2
fo3<c23313d88=c =
X kI | K Specific Conducctance umhos/cm | f9]s|o
P f]o|
x| | Ix e x| Floacing Produce inches | ] |0
I | [
X Tocal Xvlenes ug/1 12]2/0
|

Il I B S AN N D N B B B B B BN Ol
>
23

' l
| l
I |
l I
| l
| |
| l
! |
l l
| |
| |
! l
I |
| |
I |
! |
| |
| !
l !
l f
g ;

I
|
!
l
I
|
l
l
|
|
l
l
l
|
l
I

29 313 24 43 41

VALUE CO0ING AULSES AND 42 44 33324
b ¥ ) 3% 40 §a 57

(1 23 *3 10

23
I REMAAXK CCOESON AEVEASE

L




T

LI

NIV L M g ema, FG B 1Y

5/83 OIVISION QF wATER RESODUALES

MONITORING REPORT — TRANSMITTAL SHEET

NJSPOES NO,

101012161017:7)

"Tsocal Che=mical

ATFORTING PERIOO °

-0 rm [_L-) ym

(111 1818] v 01118/9]

PERMITTEE:  Name
Address 1345 North Meacham Road
Schaumbyrg, IL 60196
FACILITY: Name llnncal Chemicals Division
Address __350 Boasevelt Avenue
Carteret (Counry) Middlesex
Telephone {201 ) 541. 4224 .

FORMS ATTACHED (Irdicare Quanniry of Each)
SLUDGE REPORTS . SANITARY

[ Jrvwx.oor [ Jr-vwx-cos [ ]r-vwxcos

SLUDGE REPOARTS - INDUSTRIAL

DT-VWX-O!OA DT-VWX-O!OE

WASTEWATER REPORTS

DT-VWX-OH DT-VWX-O!Z DT-VWX-O!B

GROUNDOWATER REPORTS

mVWX-O1S(A,5)EWX-OIS EVWX-017

NPOES DISCHARGE MONITOA NG REPOAT

DEPA FORM 133201

OFEAATWG EXCEPTIONS

DYE TESToG

TEMFORARY BYPASSING
DISINFECTICON INTERRUPTION
WORTTORENG MALFUNCTIONS
UNITI SUT OF QPERATION

0Donoo g
HERAMBBA :

OTHER

(Dec=isay “Yez” on reverse side
in cppraprice 1pace.)

NOTE: The “Hours Arrended 2r Plnt’ on the
reverse of cixis sheer must also be completed.

AUTHENTICATION - [ certify under penalty of law that | have oescnally examined and am familiar with the

LICENSED QPERATOR

Name (Printed)

information submitied m this dacument 3nd a8 Z=chrments and that, Sased on my ing.
of thaose individuals immediately responsibie for otmining the information, | believe the
suSmitied information i true, aczurate and comowze. | am sware tma¢ there are signilic
penalties for submitting faise information frchuating the sossibility of fine and imariscr~

PRUNCIPAL EXELCUTIVE CFFICER ar
OULY AUTHORIZZED AEPAESENTATIVE

Name (Prvavo; D2EYLl W. Dierwechter

Supervisor Envirommental

Grade & Rezisry Na. Title (Primre=x? Affairs\ < 3

\! - /’] / ‘: /\ ' N Ibﬂ‘
Signature Signature 'k; A= 4 bl LRSININ
Date Date March 21, 1989




- OPERATING EXCEPTIONS DETAILED

HOURS ATTENDED AT PLANT Monen L] Year L1 |
Day of Manz 1) 2] 3] a]=]6]7]8]9]0f1t1]12]13]14]15] 16
Licensed Operator ' , l ' '
Owvert I , I ' '
Oay of Mont | 17] 18] 19| 20] 21| 22| 73] 24] 25] 25] 27| 28} 29] 30| 31]
Licenied Coerater ' l l ' l I
QOtners ' ' ' ' ' ' l ' '




Rormm vWX J1% A

4/

wSASEY DEPAARTMUENT QF SNVIRCNMENTAL PQQT

OIVISiON QF waTzZAR RESOURCES
WATER CUALITY MANAGEMENT ELSMENT

SCTION

GRL '"OWATER ANALYSIS — MONITORING WELL REPORT
PLEASE TYBE QR AAINT AMITH JALLADINT €N
FACILITY Name .. SW 10 NGO
Unocal Che=r<al (Carterpst N1 ' MW-10

LAB NAME

NANCO Laboratorjes, Wappingers Fallg  NY

NJPDES NQ.

WELL PERMIT NQ,

SAMPLE DATE
YR.| MO. | DAY

il

n{ddAddad kklolglslehi{s] [a3lo2[ol6
s s 9 v 17 a2
THE SCHEDULE INGICATED SELOW IS T3 35 C8SZRVED FAoM LQJ_QB 'BYILB | 1o l(u)'°8| gr'nZI

SUBMIT WITR SIGNED T-VwX014

NJ LAB CEART. NO,

bhlals !g’l

23

wQM USE

SAMPLING MONTHS E
F :‘. :: 5 ::- 22 5 H ;5'. 353 ANALYSIS UNITS PARAMETER VALUE §
Elevation of top of well casing with cap off feet MSL: Ol 3, [
{as soecified in well comotetion regort) 1o neacest .01 . 2
Elevation of original ground level fest MSL:
(as soecified in wall comaletion regort) to neares: .01 Q -, d 3
X X Ceon 0 water table from teo of casing prior to fest: Ec g8i{2lslsls '
samaling wit cas off neares: .01 21.1410
Oeoth 7 water cadle trom original ground tevel feet: to 712le |1 9 I ,
i orier 10 samoling nearest .Q1 2(.1911
IR | | Anenic. Dissaived uG/Lasas Jolr]alala] | | | |
P11 | | | Barium, Oissoivea UG/Las3a |ol]elofs] | | Il
RN | | .| | [8iochemicai Oxygen Oemand - 5 Oay MG/L olafafrfey | 1 1 1 1|
' I I I ‘ I | Cadmium, Disscived UG/LasCd ofi1lof2]s I ' | ' b
N | ’><] | | | | Chiarice, Dissaived . UG/LasCl |8 lZ l219]s ' 12f1]9l0!l0
I ' ] l ] ’ , | ' | | chromium, Dissaived UG/LasCr |0 I IO ’3 '0 l | l ' [
l I Ff , I | | l Chromwm, Dissaived, Hexavalent us/Las s [0 ] 1{212'0 | | | [
I ' | } | ' ‘ ' ' { I *| Chemicai Oxygen Demand (COO0), Dissotved MG/L s} IO I3lsa f 1] ' I l I
, | l P l | | | Catitorm Grous N/1GO ML 7[4,0]5!6 || [
FEL bbb ] coer Pi-Ca olofolaje} 11 1 1 I 1|
' ’ l ’ l l } , ' ' ' Cacoer, Digsaivea UG/L s Cu |0 l 1 ’0 l 4 IO | I I [
‘ ' | , l ' ' | I l I Cvanice, Tomnl MG/L as TN 0 ’O 71210 [ T
I | | , | I ' | I , | Sadrin. Total uG/L slelatala] 1 | 1 | |1
’ | ]| | l I l ’ | Fluarige, Dissolved MG/l s = Jalaleisto] | 0 1] 17
' N HEEER Grzss Alons, Oissoives Pe/U oltlslalal t | | bl
| ' RN ' [ | | | | Gross 3eca, Dizolves Pz/L alslslofsf ¢ 1 L1 1|
| DL L] ]| | Hareness. Toral as GCZ4 MG /L olojetafol | | ) | | |1
LT LT T ] T T Tieon Cissatves UG/Las7e Joft]aials] | | | L1 1]
—i I N | } | | M | Lead, Oissoiveg UG/Las?s |1 IO ja !9 I | i1
I T O T e O N B B T R e uG/L afsjrielz) | b
’ | ; b | | Manganese. Dissgives uG/L gitlaisis| | | | | I l
P M I I [ ! | | Marcurs. Dissolves uG/L 17 friglolaf 1 1 1| 1 | EL
3 0 +.
VALUE CCOING AULES AND z: SS ‘; Ht
cs 1273 798

REMARX CODES ON REVEASE



Form VWX J1S 3

4/83 O1VISION OF wATER RESQURCSS

WATEA QUALITY MANAGCEMENT SLEMENT

PLEASE I"YPE QR PAINT MITH JALLPOINT €N

NEW JERSEY DEIARTMENT OF INVIRONMENTAL PROTECTICN

GROUNDO WATER ANALYSIS — MONITORING WELL REPORT

Page 2

FACILITY NAME . :
Unocal Chez=icals . Carteret. N.J

LAS NAME

SN 10 NC

MW-10

-

NANCO labarataries Wappingaes -Falls. NY

SAMPLE DATE
MO. | DAY

AERRAR

NJPQES NO. WELL PEAMIT NO,

ndoTol2T6 1017 17 [2)6]@!8! 5| 6l 1]@

THE SCHEDULE INCICATED BELOW IS TO 3€ QBSEAVED FAGM LO‘T'GE.'_Q,'lBJ T0 LQIGB'_Q!(ZJ

SUBMIT #ITH SICNED T-VYWX-0l4

NJ LAB CERT, NOQ.

71314l6l0
25

wQaMm USE

REMARK CCOES ON REVEASE

l SAMPLING MONTHS g
.-f f := 5’ 3,. s :'; E } é‘: § 3 ANALYSIS UNITS PARAMETER vatue é
I I Methaxychior, Toui uG/L 3 9[4|3'0T l I | | I |
I Memyte~s Blue Active Substaness MG/U 3 8'2’6.’0 l ' I | l ,
l l ! Nigogen, Ammonia, Oiualved NH3y + NH, s N MG/LasN Jola 5:0!3 , l l | ' l
I || | | | Nitragen. Nitrace Dissolved MG/LasN Jololsltig| | | ] L) |
| bl | | |oder TO.N. olojalals| | 1 | | | |
l ! | [ | | 1 | |aH Stncarga Unis [0]0]elo]o] | I '6'.'8'7
l l l f | , I | Phenols, Total Recoveratie uG/L Jl2 71310 ' | I ' | !
| | 1| b ]| | Radium 228, Dissaived Peil olelsfofal | i | i | |
| T 1 11 T 1 T | Rasium 225, Oruarvea e s [alsis] 111 11
' ‘ I l l I Seientum, Oisscived uG/L OII 1,4;5 | I | | l ]
l I I | l I ' ' | ' Siiver, Dissgived UG/ Q l 1 IO I 7 f s| | l ’ , l !
I l ’ ‘ , ' l , f I ‘ | Sacium, Dissoived MG/L 0’0’953;0 | I ! ' ’ | 1
| ' D(L' J ; l J | Sulfare, Qissaived (a3 SO, ) MG/L 0'0‘9!4:6 | ! f | l !
I | ‘X} | D(‘. | | | Totai Qissaived Soiids (TOS) P94 7:0]3leia] + ! | i5l6la
L UL LT ] ] Totai Organic Carpen {TOCH PeM olofsigio) | | [ i ||
Ll L b T || Tetal Organic Halogen (TCX) uG/L rlajadsis) f L)
l | ' ] ' | l ’ ' | f Toxacnene uG/L 3!9’410,0 | | ' | , !
Ll bbb ] rurscizy NTU atafalzis| [ L | ]| 1 |
P D T T || Zine, Qisaivea UGiL aitfoigiol b ]
I P bbb ) |2 4-9 Taw uGiL slgigizial V)00 b ]
P L bl 24 5= Tou uGiL 3jofoiais| | [ || 4|
I HEEEEEEEEN HEENEEEEREE
HBEEEEEEEEE NN
RN B EEE
 J RN NN RN
HEEEEEEEEEE A O
HEEEEREEEN BN
Illllllilll: Flhvb ey
3 1d ia hdb
VALUE CSOING AULES ANO I 3% 30 363t
I . 123 2 40

T



Boarm VWX J18

/83 Oivi1SIOM QF waATZA AESOUACES

WATIRCUALITY MANAGEMENT SLIMEN

PLEASE TYPSE QR AAUNT VIT™ JALLPCINT SN

NEW JEASEY DEJAATMENT 08 sNVIAQANMENTAL PRQTECTION

r

GROUND WATER ANALYSIS — VOLATILE ORGANICS REPQRT

FACILITY NamE
UaocalChemical . Carteret, NJ

SV IQ NQ.
MW-10

REMAAK CCOES ON AREVEASE

LAd Name
I L NANCO 1 ahoratories- Wappinger Falls, NY
NJPOES NQ. WELL PERMIT NO, '(S:f“,':s.of\orfv s LAB CERT. NO. ~QM USS
I [] AETEPTEE, [2l6]-.'0!8l5[6I1}{§] [8lolob bk FErrr
T ¥ . 17 12 23 7 33
THE SCHEOULE INDICATED SELOW 15 70 3¢ OaseAven saom 018818 o (08932
I MO, YR, MO. YR,
SUBMIT WITH SIGNED T-VWX.014
I' SAMPLING MONTHS :3:
£ E § :,. :!‘23 :’z-' ;,‘ § g‘ z’ $ ANALYSIS uNITS PARAMETER VALUE é
l Xl 1 X Acrylanitrile UG/L 3faf2]1]s] | I Tole
| I |1 I 1! Senzzne uG/L 3faloizlo] | | 1715
L b | | | 8romotorm uG/L 3|2friafsf | | |} .10| K
I Jiv L | | [ Carson Tecracnionde uG/L, 3f2)rjar2f | 1 | |1 01K
FERE | | | Chiorcoenzeae uG/L IOH EEEERER
REEE AR 111 1 | Chierccisramoenane uG/L 3{e|3j0i8| § | ] |11-0|K
l | 110 T[T 111 | ] cniaratarm uG/L  Jal2jriois| 1 | 1 1 .00] K
Db b vobie b bl |11 - Oientaroeznane UG/L 3lalaialg] | + | 11].0 KL
j bbbt b i 1. 2- Qientorcethane UGt Jla'staigl P i1 i ¥ LiQIK
l Potbe L bl b 1Y | ]t 1. Oientgroetnylene uG/L 3lalsiolr| | 1] j1l.i0]K
fde b il by b |1, 2. Oiealorosreoane uG/L laistaia] 1 | | {1). 10K
I VUL b i b ] | Emvibenzene uG/L slal3lzle] 1 F ] 191410 |C
I b P b EE D T | | Metnviene Chiorice uG/L 3falataraf t Vi 11].I0}K
ol by | 1.1, 2.2 Tecracaloroenane uG/L 3lalsivs| 11 1 11,0 ]K
Polodib b b b ] ] Tetraeatoroernyiene uG/L Italalz:s) vt 111.-0K
Vol P T i ] Toluene uG/L 3lalgir 2 . 15147
I PEob b b b b b b 1 1. Trealoraernane uG/L 3l44s5:0°5] ' v 1 110K
Poobbe b i bbbl a1, 2. Trentoroetnane uG/L Jralsiait) 5 1 Li0)K
oy e b T ) | Treatoroetnyiena uG/L 3j9frisrel v 1 ] i11.10K
l bbb b b 1 | Vievl Caierige uG/L 3i9frir sl 1 Li0]K
PVt bbb bl | aersien uG/L Jlsf2'1-0 I i2:5{K
Pl i 0 L b ] | Chteroeznane UG/l 3refs 8. 1
I (I T A T 0 O A N 2 - Chicroesmyivinyl Samer (S{«A talsez a0 0 0 T hli0OfK
18 O R A O O Y I B Jicnigragromermeinane uG/y f2vviasf v 0 L0
Vbbb i 1.3 Qictgrecracyiene uG/L Ilelsisi3] i 1) THLI0OIK
I Pt D Vg b | | Mewmyt 3romige uG/L YRR 1 I R ¢ 1 3
PVt it Dbt b )| eyt Chigrice uG/L I eieing] ! I N.0IK
Py b v 1. 2. rang - Oicmicroetaviene uG/L 3lais. e 5] i i1 L 0K
I Pobobir Db i T ] 1,2 Owateraoenzene uG/L Iarsigisf o 0 110K
b bt ) Py 1,3 Sicatorogencene uG/L 11215 5.5 01K
Pty o by 1.2 Jicmtgrageas~e uG/L ISR TN 1 .0 IK
b3 ] 13 la 4Q ot
I VALUE CSCING AULES ANO 33 85 HE
48 T3 T3 40



. .

NEW JERSEY DEPARTMENT OF ENVIAONMENTAL PROTECTION
Form YWX017 DiVISICN QFf wATER AELSOURCES

(¥, =]
Pl WATER QUALITY MANAGEMENT ELEMENT

GROUND WATER ANALYS!S — MONITORING WELL REPORT
ACID, BASE/NEUTRAL ORCANIC COMPOUNDS

PLEASE TYPE QAR PAINT WITN BALLPOINT PEN
A £ 0 8O,
FACILITY £ Unocal Crazizal - Carteret, NJ | MW-10
LAS MAME . .
-~ NANCO Laboratories - Wappingers Falls, NY
SAMPLE DATE

nIPOLS WO WILL PURMIT NG, TR. | MO. | DAY MJ LAS CIRT, KO,

I «~fokklhll) [HHdeldddf) [doloklk) Ll

THE SOHEDULE INDICATED BELOW I3 TO B OBSERVED FROM LQLﬁ_L&Ld ™ b__B_!QJL’
aQ TA MO. YA. ..

SUIMIT WITH SICNED T-YWwX014

WOM LI

BAMPLING MONTKS  ~ ) . , £
1!!3;151155! . v UNITE PARAMITIA vALUE §
X 2-Chloraghenal we/t  |alalslale
p f - 2,4-Dizhlorgphenol o ug/l 3la 6r0fl
. : 2,4=Di=ezhylphenol . ug/l 31 6'0[6
} i | 2,6~Din{tro-c—cresol ug/1 - Slrl7lelol3
i | 2,4-Dinitroshenol : ug/l 3lalelile
| | 2-N{trophenol ug/1 SICARIEIR
f ! | 4-N{tropheaol ug/L-- 3]4]614)9
i ! p~Chloro—=—crescl ug/l 314i4)5)2 |
f Penzachloroghenol ° ug/l 3l9lo}3l2 |
| ' Phenol ug/l A0EE |
: 2,4,6=-Tsichlorozhencl ug/l fafsf2itf L L |
J : - ' SEREREEREEN
' | | | Lrome-bohons uz/l 1L 2’Q|5 ' 1 | | |
| I | Acenashzhvlene ug/l 3|6J2|0|0 HEERE
I | | | Anthracese ug/l Jjef2fzjof {111
I | | || | Benztdise ug/l lghfzlof T LT
HEEER || Benzanthraceze uz/l afafslatef 1111 1]
SRR | | Bezzopyrese ug/1 dfeqf<7p b L
| ) ] 3,4-3enz0fluaranthene ug/l Jfal2izjof 1L
| | | Benzsperylene ug/l 3 4|5|2£1 | | t ||
! | | Senzofluyoranthene ug/l SIARAHER {1 |
| | | | | | 3es(2-eNlorsezheoxy)zethase ug/l fefairis) L
I | | Bie(2-chloraezhyl) Ezher ug/l slafafrfaf L LT
| | | | | Bts(2-ehlrolecprapyl) Ether ug/l RO ENERER
bl b1 1| | 2es(2-eshylhexyl) Phthalate ug/l doffafof J L1 L1
] | 1 [ | | 4-Bzz=aphenyl Ezher wg/l.  Pjerep3fs) |11
| I | | | | suzvibenzvl Phehalace | _ug/l slafafela] 11 | |
] 2Rl accaanhobelpns w2/l lelglalof || HE
| f 1 forNlazmabasyl PSe-v] Ezher ug/l ANANIENEER
VALUE CLOING RULES AND a o TS
ot o : s 8e 00 e




NEW JERSEY DEPARTUENT OF EnvIMONMMENTAL PACTICT ¢
Form YWX 317 OIVISION OF WATER RLSIUACLS

= 2
) 4 ) WATER QUALITY MANACEMENT ILEMENT

GROUND WATER ANALYSIS - MONITORING WELL 3:PORT
ACID, BASEZ/NTZUTRAL ORCANIC COMPOUNDS

PLEASETYPEOR PRINT WITN BALLPIINT PEN
, Sw 10 N0,
FACILTY Mame Uaocal Chezicals - Carteret, NJ MW-10
AL . AME ] )
NANCO | aharatories - Wanopinaers Falls. NY
sAsoLL BATT
- S TTYT-) PrILL PERMIT NO, TR. | MO. DAY M LAS CIRT, O, weM Lxg

) ~fRbebbl) [EHolalshMy [bbERE) Ghlky | ()

TWE BSNISULL INDICATED SLLOW 03 TO 8E CRSEAVID FAOM IQJ.S_L%LGJ o logla A
r R

uo. TA.

SUIMIT WITR SICNTD T-YWX014

1853551383 351 AL T ke vea g
Chrysene “ug/l 3jalalalo] |
! Di{Yenzanthracene ug/l 3lelslsls
! i 1,2-Dichlorobezzene ug/1 3]4]513]6
| f 1,3=Dichlorobenzene ug/l 31als5lsle
| ! 1,4=Dichlorobenzene ug/l 3fafsi7)t
| \ 3.3'=Dichlorobenzidine ug/l IR
| | Diethyl Phthalate ug/l 314[31316
i ; Dizethyl Phthalate ug/1 31413]4]1
l : Di{-n-butvl Phthalste ug/1 3i9ltl1lo
] : 2,4-Dinftrotolulene ug/1 AR
1NN 2,6-Dinftrotolulexe ug/l 3j4)6)216] |
j [ | Di-o—octyl Phthalate ug/l 3j4lsi918] | ||
N | 1,2-D{phenylhydrazine ug/l 34346 | |
/ ' [ Fluorantheze ug/l 3lal3l78] ||
H , Flucrene ug/l 3laf3lelt] ||
: || Eexachlorsbezzene ug/l - 3lsfriolo] |} | |
|- Py Hexachlozabutadieze ug/l IDEEIEEEE
|| || Bexachlaracvslopenzadlese ug/l Aal3le 8] 10
' | Rexazhloroezhaze ug/l BRI IEEEE
| | Izdenszvrene ugz/l slafeof3f 1) 1|
| Teoshoroze ug/l 3lslsolsl | | |
| | Faohshalene . ug/1 lalslsiel ||
{ Merrobeozeme uz/1 Malelels] 1]
: ' . H-Ntewagadinanslysmine wz/1 kLY Jlfg I
N-N{zrassdl-n-aroovla=ine ug/l 3 & dalel |1
| N-N{zrassdiphenylazize ug/l R RIEN | |
' | Phemanchreze L { - ug/l R EREEREE
| | Pyrene ug/1 JA alsls| 11|
| | | 1,2,4-Trichlorobeazese ug/l _3‘@1212[1 L
VALUE CCOING RULES AND :’E 55:‘3
REMARK CODES ON REVERSE “ n



Farm vWX 317 NEW [ERSEZY JEIARTMENT Of ENVIACNMENTAL PROTIZTION
QIVISION QF waTZR AESOURCES

483
WATER QUALITY MANACEMENT ELIMENT

GROUNDO WATER ANALYSIS - MONITORING WELL REPORT

PLEASE TV QR PAINT WITM JALLPODINT IEN
FACILITY vamE . Sw 10 NQ
| Uaocal Chemicals - Carteret, NJ ' MW-10
LA8 NAME
NANCQ | abgratories - Mappingers Falls NY
SAMPLE DATE

NJPQES NO. WELL PERMIT NO. YR. | %O. ) DAY NJ LA3 CERT NQ,

nololzlelolzlz)  [elsl{olslsleli]{s] [alololzjols] (74444
s i1 17 13 3 b5
THE SCHEQULS INOICATEO 3810w 1S TO g€ oaseaveo rrom LQ'BIRIRI 1o DRI 2
MO. YR, MO, YX.

SUBMIT WITH SIGNED T-vWX-014

wCMm USE

i

13

SAMPLING MONTHS S
£ 3 ; 5 55 :; ;; :g." 3 %g ANALYSIS UNITS PARAMETER VALUE §
x| Ix Ixl | |Ix Specific Conduccance umhos/cm | || 172 |

L1 I N R
| X‘ X X Floacing Producet inches | | EREL
NN | ' | RN
x| | Ix! | K | X‘ | Iocal Xvlaaes ug/1 || 12]9/0}0|C
HEEEEEREN l HEERN
HENEEREEN |11 Ll
EEEEEEREEN [ 11 RN
HENENEEEN HETENERN
HNEREREEEN HENTRENENE
NN NIRRT
HEEEEENEEE NEEEIERNEE
EEEEERNEEE EEERTEENEE
EREENEEREREN EENEEENEEE
EEEEREENEN EREEIEEEEN
HERREEEEEN NI
EEEEEEEREN HEERIEREE
NEEEEEEREN EERETEEEEE
NEEEEEEEEE EENEENEEEEE
TN EREEEREEEE
nEEREREEEE HENEEREENE
HEEEEEEERE EEEREREEEEE
EENEEREEEE HEREIEEEEN
NN EEEREEEEEE
P bbb by
HNENEEREEEE EREEREEEEEE
BRI T
VALUE CT0I1NG AULES aND § 3; ;: sg f:

REMAAK CSCESCN REvEASE




-

A LM el e mem o ter

5/83 onrmow OF WAT:R AEIDUACES

MONITORING REPORT — TRANSWMTTAL SHEET

NIPOES NO,

0191216101717

'"mocal Cheamical
PERMITTEE: Name

REPFOSTEING PERICO °

-, ve, -, rew,

[11118:8] v 10111819

Address 1345 North Meacham Road

Schaymbyrag, JL

60196

FACILITY: Name

linncal Chemicals Nivision

Address __350 Baaseyelt Avenue

Carteret

(County) Middlesex

Telephane _{ 201 ) 541. 4224_

FOQRMS ATTACHED (indicare Quannry of Ezch)

SLUDGE REPORTS - SANITARY

DT-VWX-OO7 DT-VWX-OOB DT—WX-CGQ

SLUDGE REPORTS - INOUSTRIAL

DT VWX.010A DT vwx-0108

WAS'I’EWA TER REPORTS

DT-VWX-OH DT-V‘WX-OII’ DT-VWXOB

GRQUNOWATER REPORTS

EVWX.O‘IS(A,!)EWX-O‘IG []VWX-O17

NPOES CISCHARGE MONITOR NG REPORT

DEPA FORM 33201

OPERATYRG EXCEPTIONS

DYE TESTOG.

TEMFOARARY BYPASSING
DISINFECTICON INTZRRUPTION
MORITORG MALFUNCTIONS
UNITS SUT OF OPSRATION

D0D0DO
BRBARRA 2

OTHER

(Der=l ey “Y ez on rewerse side
in cpyregricre 1pcce.)

NOTE: The “Hours Attended at Plznt’ on the
reverar of chés sheer must alto be complesed,

AUTHENTICATICON -] certify uncer penaity of law that | have pescnaily examined and am familiar with the
information submitied n this 2acumen? and a8 rT=aments and that, based on my ing.
of thase individuals mnedm.ely resporsibe for coEning the information, | Delieve the
submitied information s true, aczurate and cormoiese. | am aware that there are xxg'uhc
penalties for submitting faise information mckcteg the Sossibility of fine and imzriscr-

LICENSED QPERATOR

Name (Prirted)

Grade & Registy No.

Signature

Date

PRINCIPAL EXELUTIVE QFFICER or
QULY AUTHCRIZZED REPRESENTATIVE

Name (Presroy DAYl W. Dierwechter
Supervisor Envirommental
Titte (Prirme=n? Affairs

&M& /. L\\m},u:k

Date March 21, 1989

Signature




OPERATING EXCEPTIONS DETAILED

HOURS ATTENDED AT PLANT Montn Lt J Year L L]
Oav of Month 1] 2]/3])4|¢]s ) 10f11]12]13] 14| 15] 18
Licensed Operstor I I
Owen l '
Day of Maneh | 17] 18] 19] 20) 21] 22] 23] 24| 25| 28] 27| 28] 29] 30] 31

_Licensed Qperator

|

l

| |

Qthers

||




W SRSEY DEIAATMENT OF SNVIRQNMENTAL PRQTICTION

Baem VWX Q19 A
DIVISION QF WATER ASSQUACES

4/83

WATER QUALITY MANAGEMENT ELEMENT

GRU 'O WATER ANALYSIS - MONITORING WEL L REPORT
PLEASE TYPE QR APIINT MITH JALLPOINT €N
FACILITY Name RECED]
Unocal Che=r=al rarterpt N1 ' MW-11
A3 NAMmsS o
NANCO Laboratories, Wappingers Fallg NY
SAMPLE OATE
WELL PERMIT NQ. YR | MO.| DAY NJ LAB CEART, NO. wQM USE

NJPOES NQ.

]

1

~{ddddd7]

el loklslelz[f3]

THE SCHEDULS INOICATED 8ELOwW IS T0 3¢ caszavea saom 0181818 ro /819 12
mMQ. YR. MQ. YR,

SUBMIT WITH SIGNED T-vwX014

SAMPLING MONTHS

7hlalelo] [
17 3 23 27 , s

HEE 5 =:- 5 5 ;; ;: g é § ANALYSIS UNITS PARAMETER VALUE
Eievation of 100 of well cating witn eap oft feet MSL: l
(as soezified in wail camoletion reoort) 1o nearest .01 10 .17
‘E!evatiqt; o: original ground level feet MSL: 1M1l |2«
as specified in well comolietion regort) to nearest .01
X Deoth to water table fram tao of casing prior ta fese: to gl21¢lals ,
samaling with cac o neares: .01 ! 11.1613
Deo;h '? water 2a0le from original ground level feet: to 7{210]1l9 l b
Yl prigr 0 samoling nearest Q1 21. N !
1 | | [ | | Amenic, Dissoived uG/Lasas joli]olafa] | | | | | |
| l l l 8ariun, Dissolves UG/Las 3a |0 !l olols l ' I ' | |
| i ] | Biocchemical Oxygen Demand - § Day MG/L olof3fi]e Py |
' | | l ‘ | Cadmium, Dissolved UG/LasCd |0)]1]0 '2 5 ' | l ' ' | J
FIXT | X 1 IX] | | eniarice, Dissaived .| veasa |sl2lzlsls| | 3171710 (0]
' I ’ l I ' ' ' ' l I Chromium, Oissoived UG/L as ’.'.rL [} l 1 ‘O ‘3 ’0 ' I ' I , | ‘
I I [ l l I | | cyromium, Dissaived. Hexavalent Us/LasCr |0 ’ 1121210 | | ' l | ‘
'V L1 LT 1) | | -] cremical Oxygen Demand (COOI, Dissoived MG/L afofsfain) [ |} || |
[ L L bbbt ]caitorm Grous nicoMe (7]afolslsf | [} |||
[ bbbl fceer P:-Ca ofafolalo} | | 1 11 1]
Pt | | | | |cacoer. Diuoivea UG/LasCu Joltlalalef | | | | | |
' ' l ' l | ' l l ' Cranige, Total MG/U st CN 0 'O [7 :2 lo { | l ' | '
l I I l ' l l l | Sadrin, Totai uG/L 3 I9|3£9l0 | | | | I |
’ P l ! I l ' l | Flugeige Diwsaived MG/Las = falalsisto] |t 1 ) 1)
| , | | | , | , ' | | Grass Alora, Disssived Pe/L alilsialal | || b
' l | ' ‘ | I ‘ l ' | Gross 3eta, Dizotved Pe/L g | 3ls lo 3 1| | | | |
L 104 T 1 ] ] [ | ] Hardness. Tomal as CaC3y MG/L alofafofof | 1 ] 1] |
Y T T T B A | | | | teon. Dissaived UG/Las7e |01 {0!4'5 HEENE l
v Q(I Lo || DX | | tead. Oissoives uG/Las?s |oftfofats) f L [ I 11}
|1 FY L b1} ] tincane, Toral uG/L sfafrjsi2) | L H )
, ' [ ' | | | l || Manganess. Dussolves uG/L ojrlols 6] 1| l ‘ il
! ' ML P I i Mercurs. Disscived uG/L 70 ialalaf I 1 1 | b l
29 13 2 40
VALUE CCOING RULES ANO a3 P e
T 1273 79 1

REMAAXK CODES ON REVEASE



Form VWXJ15 3 MNEW JEASEY JEIARTMENT QF SNVIRQNMENTAL PAQTECTICN Pige ?
4/83 QIVISION OF waTSR RESOURCES 9 -
WATER QUALITY MANAGCIMENT ELEMENT
GROQUND WATER ANALYSIS - MONITORING WELL REPORT
PLEASE YRS DA PRINT NITH JALLAPOINT PEN
FACILITY NAME . . SV 10 NG
Unocal Chemizals . Carteret. NJ o [ i MW-11
LAB NamE
NANCO | ahoratories Wappingaes -Fal 1s. NY
SAMPLE QATE
NJIPOES NO, WELL PERMIT NQ. YR. | MQ. | DAY NJ LA CEAT, NO. wOM USZE

[E_'] ndololals 101717‘} ins]{olalslsl 23 7131al6l0
X Y ¥+ I3 » 77
THE SCHECULE INOICATED 8ELOW IS TO 3€ O8SZAVED FAQM h;_g_l_grd 10 "Q;’aa"gré‘l

SUIMIT “(TH SIGNED T-vwX0l4

SAMPLING MONTHS

REMANNKS

N E R TR

,SeiJ<3I3I3IIas2a ANALYSIS unITS PARAMETER VALUE

| | Methoxyeniar, Toul uG/uL 39 ‘Ialo , I l I ' |

| I Methytens Blue Active Subrranees MG/L 318 2'5’0 | | F L

| || | | Nizogen, Ammonia, Oiusolved NHy » NH, as N MG/LasN |o 0,5;0!8 N l |

b | | | Niwrogen, Nitrate Oissoived MG/LasN Jololselris] | | | [} |

LV LT T ] oder T.O.N. ofolalsls| | | [ | | |
X T 1T 11 [aH Stancard Unis |0]alelalo] | | 19 1117

| | | | | | Phenots, Totat Recaveratte uG/L 3f2f7lae) 1L} 11

b Pl J | | Radium 225, Dissoived Pesbl olefsloiaf | i I I}

F TP 1| | | Radium 228, Oissaived Pl gltfafsis| | | | )| 1

bt | 1.1 | | Setenium. Dissaived uG/L ofv|vfays| L LT

| L b LT L1 ] | Siiver, Qissoived uG/L ajtfelz|sf | V| |||

F L LT 1] | Sedium, Dissaived MG/L olalsislal | 1 I | |1

ClDC T T ] T ] ] suitace, Qissaivec tas 50, ) MG/L oloisiays| I 1 | | |1

b G ]I L X ] | Toral Oissatved Saiias (TOS) POt 7iol3fetal i ! ] I2l0N

l l | l l | , l | l | Total Crganic Cardon (TQC) PPM 0]0!6;830 || l ! | |

FT UL b L 11| Teta Organee Hatogen (TOXI UG/t rlelalsial | 1)) ]!

bbb bbb ] | Toxagnene uG/L alejalalaf | 1 1 1]

LD P bbb | rusais NTU olojalzis| P 1 1 1 1

L T T | Zine, Oissoivea uG/L oitloigiof o+ 1 I 4 I
bbb bbbt ]2 a-9 Teu UG/L siglaizlo) " ) 1 H ]
| | RN | P 2,4, 5=T? Toral uG/L 3j9j0is;s| | | | | '
il bt RN
EEEEEEEEE R
HEEEEEEREE FEr i
NN NS
HEEEEEEEREN NN EEE
HEEEEEEREE R Pyt |
HENEEEEEEE TR
17 1d a4 b de
VALUE COOING AULES ANOD b 2 43 i
. 1203 79 %0

REMARAX CODES ON REVEASE




NEW JEASEY DEIARTMENT QF sNVIAQNMENTAL PRQTETION

Farm VWX Q1§
QiVISION QF waTzAR AESOURCES

4/83
I WATER CUALITY MANAGZMENT SLEMENT
GROUND WATER ANALYSIS — VOLATILE ORGANICS REPORT
l PLEASE TYPE CRAIAINT NITM ZALLAPDINT 2SN
FACILITY NamE 3w 10 ~Q
UaogalChenical . Carteret, NJ ' MW-11
nd Name
l L NANCO | abaratories- Wappinger Falls. NY
NIPOES NO. WELL PEAMIT NGO, \'s:.‘“,’.:.'«g.o,‘orff .4 LABCERT, NO, WwaMm uss
I (] ~ddJddddj pleloBEklzH3] (sblkbl]  [lddd (]
Py T { - s 17 1= 3 37 )
THE SCHEQULE INOICATED SELOW IS TO 3€ QBSEARAVED FAQM lOI 818' 81 TO D 8 '9 12 !
I MO, YR, 0. YR
SUBMIT WITH SIGVED T-VWX.014
I SAMPLING MONTHS
£ E H 5. EE 3 5 "';'- 3 é" H ANALYSIS uNITS PARAMETER VALUE :
I M N M Acryloniuile uG/L jef2|r)s) | | | 121s |3
1 Iy} R Zenzene uG/L faloizla) L] | 11100 ]F
Portb it | | | 3romotorm uG/L 3f2jiaisf |} ) 11].]0 ¢
I Py b ] | | Carden Tetrachioride uG/L dj2)fei2 | 1 (1.0}
| R | | | Chicrocenzene uG/L dfafsforr] V1L 111l la
| bl T b Hi ] 1 ] Chiorodibromoetnane uG/L af3rats| t 1} J11.100F
I [ PIE et b | ] cxtaraform uG/L al2friojs| | 11 |11.101F
bobil bt b Y] 1.1 - Oieateroetnane UG/L Jialaigis]| | 1 1 I 1].:0]F
by b | I 1 | 1. 2-0Oicatarcetnane UG Jlarstiae] Vi1 T IO E
I Porrr bty b 1. 1 - Oichigroethylene uG/L slelsiols| | 1) iH.0[K
bbb 1tk b b ]t 2. Oieniaroorooane UG/L 3laistatr] | 1} 1 11.I0|K
bbb b T ] Sovideazene uG/L Jlefatziof 11 | 11l ]OJK
I bbb b bt b b | | Mecaviene Catarice uG/L 3afalzr3f 1} 11 LI0)E
R 1.1, 2. 2- Tetracataroemane uG/L falsir.s] ¢ i P T i0]K
IR R Tetricalaroemnylene uG/L dlalafz:s) v 1} 11. 0K
podoibE i i ] Toluene uG/L 3lafarr 2 ©1i. . 0K
I IR 1.1, 1. Trcnioroetnane uG/L 31a15.0°5) + vt (1L 0K
I I R 1.1, 2. Tecniorcethane uG/L 3jalsivin] | 1 i 11.i0|K
PV Ly b L I T | Treatgrosenyiene uG/L leiriataf 1 ! i 111.10]K
l Pl bbb b b EEE ] viavi Chiarice uG/iL Jighv'7 50 « v+ J1.i0lK
L e bbb Lyl | Acroien UG/l Jjel2' 1 Q Lo 28 K
PVopaite e | Chiaroemane uGrL ST FE I T A 1. 0K
I I N 2 - Chlgroesavivinyl Exer UG/l Jialsi7.8f ¢+ 0 1 11, 0|K
ib b i b bbb | Qwemtorsaromemernane uG/L Iabvians) v o v N HOIK
b b byl 1. 3. Oicataracrooyiene uG/L Jtafsreis| ¢ 1 1 111.10lK
I UL vl b b L | Meways 3ramice uG/L Jjadajrr3f oo N1, 0|K
P b Lo i b | Metayt Shignee uG/L Jaigivig| 1o 11, OJK.
IR 1,2 trany - OQicnlergetnyiene uG/L aisiais] i+ ' 111, 0K,
I FU b ibi f T @ 11 | |1, 20eaioropenzene uG/L taysigts) v 1111 O)K]
PE b i 1. 3 Dicaiorqoenzene uG/L 3eys;s5.5] v 1T OIK]
N N A B 1.3 Jieniaracenisae uG/L Mars 1] - 11 OlR!
3 13 14 40«1
I VALJE COOING AULES AND 3 33 40 HE
REMAAX CCOES CN AEVEASE “ RS e



l

o

Form VWX 017 NEW JERSEY DEPARTMENT OF ENVIMONMENTAL PROTECTION
s DIVISION OF wATER RESOUNCES
Pl WATEA QUALITY MANAGEMENT ELIMENT
GROUND WATER ANALYSIS — MONITORING WELL REPORT
ACID, BASE/NEUTRAL ORCANIC COMPOUNDS

PLEASE TYPL OA PRINT WITH BALLPOINT PUN
MAM . . s 10 N0,
FaciuTy ¢ LUaocal Chezical - Carteret, NJ MW-11
LAS NAME - )
-« NANCO Laboratories - Wappingers Falls  NY

gaMrLE DATL
PO Q. wILL PURMIT NQ, YR, | MO, | DAY

E olol21slol717) _'2_[§Hol8[5(6[2l g8 0{2|ofe} ZEEEIQ [;]

“TNE SONEDULE INDICATED BELOWY 15 TC 8€ OBSEARVID PROM I_Q_L&Lﬁl_d ™ h_]a_lg_!,z]
NG TR MG, TA

M LAS CIRT. MO, wCM XL

SUSMIT WITH SICNED T-YWI9I4

BAPLING MONTHE | - ’ . _ x
T T . s panserin v
2-Chloraskenol ug/1 3 4[5]5[5
]| b1 ] 2,4-Dichloroohenol ug/l 3lalslols
. ! 2,4-Dizezhylphennl . ug/l slalslols
] i | 2,6-Dinitro—o—cresol ug/l - {71716]0]3
[ i 2,4-Dindzrophenol : ug/l 3lalsil
[ | 2-N{trophenol ug/l 3{45]9]1
i ! i 4-N{trophesnol ug/E-  |3]4[6]4[9 |
? "l | | p~Chloro—=—cresol ug/l 3494(5)2
| Penzachlorophenol ug/l 3l9lo]3l2
' Pheznol ug/l 3lal6l9ls |
| il 2,4,5-Trichloraphenol ug/l AR EEREEREE
] ' - SN ERERER
L K §cameshetons uz/1 elalale LH T
| | Il Acenazhtchvlene ug/l 3'4[2'0'0 P
| | 1 | | Anthracene ug/l sjafzfziof | || |11
| 1 l 1N Benzidine ug/l lgftfatef L 110
b | |4 Benzanchraceae uz/l sfafstatef 11111
| | | | || | Benzopyreae ug/l sjeafefzf L
| | | | |1 3,4-3enzoflusaranthene ug/l afej2i3fof 1L
| b)) ] Benzsperylene ug/l lefsiajt| b1 |
' | | ' Benzsflucranthene ug/l JIL 2lel2f 1| F1d
| ] | Bg(2-chlorsezhoxy)=ethane ug/l Jlef2trie) 1) | | !
| ) | | Bis(2-chlorseshyl) Ezher ug/l alefafziaf L L1
" | | | | | BLs(2-chlroiscpropyl) Ether ug/l NOHUOEIER RN
| b 1 1 | | 82s¢2-ezhylhexyl) Phchalaca ug/1 eI RR
BN | | | | | 4-Brs=cphenyl Ether wg/l. |3fejep3ief 1L
| | | Buzvlbenzyl Phchalate _ug/l alalelz] 111!
] 2wl lavragnhehalpona ual/l | 4’5fnfv | l , l
| foCNlacanhanyl Phe=v] E2Wer ug/l alalelann[ T 11 11
rn 11 34 0 &l
VALUE CLOING RULES AND H a e
.- e ae 2 Y L




MEW JERSEY OEPARTUENT QF INVIRONMENTAL PACTICS ¢
Ferv YWX 517 DIVISION OF waTER ALSIUNCLS

a
r2 ‘ WATER QUALITY MANAGCEMEINT ILEMENT

GROUND WATER ANALYSIS — MONITORING WELL 3:zPORT
ACID, BASE/NEZUTRAL ORCANIC COMPOLNDS

PLEASE TYPE DR PRINT WITN BALLPDINT PEN
. o NO.
FACIUTY namt Unocal Che=icals - Carteret. NJ Swi0 No MW-11
LAZ .amE . .
NANCO 1 abaratories - Wanppingers Falls. NY
gAMPLE OATY

RPFOLS MO, WILL PCRMIT 4O, .| MO. | DAY S LASCIRT. MO, wCM (XL

' ~fBEkbbE) [EOBEEELY (bbbl Ly N

TWE SCHIDULL INOICATED SILOW I3 TO 88 ORIEAVID FROM ‘Q.IESL?'__Q whglpl
[

ao. TYa.

SURMIT WITR SICNED T-YWXO14

EEEISERR R I I Axaires o eammwemnva
Chrysene “ug/l 3lalalz]o ]
: Didenzanthracene ug/l el slsls
i i 1,2-Di{chlorodezzene ug/l 3[415(3]6
| ] 1,3-Dichlorodbenzene ug/l 3{4]516]6
I i 1,4-Dichlorobenzena ug/l S IFARIRIDY
| ; 3,3'=Dichlorobezzidine ug/l || 8]311] |
| | Diechyl Phthalate ug/l 3(4[3]36
i ; Dizezhyl Phthalate ug/l 3f4f 3141
| : D{-n-butyl Phchalate ug/l1 3i9(11lof |
! | 2,4-Dinferatolulene ug/l HAGRRE
' | 2,6-Dinfcrotsluleae ug/l 3fef6)2)8f | |
I Di-o—occyl Phthalate ug/l 3jafs|9ps] | | |1
i | 1,2-D¢shenylhydrazina ug/l 3|4l 3146 | | |
| Fluoranthese ug/l al3l7 6] | |
H Fluorene ug/l 3fel3]8f1] | |
: | | Hexachlorobezzene ug/l - 3l 710/0] | | ||
Hexachlozobuzadieze ug/l INEEEEEEEEN
| HBexazhlorocyclopenzadliene ug/l slafatafsl )11
| Rexachloroethaze ug/l IR IR |
| Tadensoyrene ug/l lafelof3f || | |
Tsoshorose ug/l slafefois] || 11 ||
Kazhchalene : ug/l slalslslel | | '
. Nesoabeazene uz/1 slalelala] 1]
! . B-Mlooagadimans]lygming w2/l elalolal 111
N-M:r:m‘.’i-n—pr;wlnine ug/l 3| 4] 4} 2‘ 8l ||| |
| | N-Nizrasodiphenylazize ug/l 3 4f 4} 313 .| RN f
I Phenanthreze . { - wg/l I BECEERER L
NN Prrene ve/t  Dlalelgls] T [ ETETEL
f | | 1,2,4-Trichlorobeazese ug/l P [4 |55 ll || | |
» 33 40 41
VALUE CCOING RULES AND H BN e
PPy 13 72 79 80

REMARK CODES ON REVERSE




Eorm vwWX 317 NEW [SRSZY CEZARATMENT QF SavIRCNMENTAL re0TIzTioN
QIVISION QFf ~ATZA AESOURCES

l by WATER CUAUITY MANAGEMENT SLIMENT
GROUND WATER ANALYSIS - MONITORING WELL REPORT
I PLEASE TYPE QR IAUINT WITM FALLADINT IEN
|[FACHTY Name Uanocal chemicals - Carteret. NJ T TRY
I aname NANCQ | aboratories = Mappingers Falls NY
SAMPLE DATE

NJPOES NO. WELL PEAMIT NO, YR. | X0. DAY NJ LAB CERT. NG,
i vlolololslolzlz)  [Zel{ddlsdd{3 [elolo[206 EEFFY
l THE SCHEDULS INOICATED SELOW IS TG JE OGSEAVED FROM L%%B.LBY'_"BJ TO Lg'sﬂl_g’;ﬂ

SUBMIT WITH SIGNED T-vwX-0l4

I SAMPLING MONTHS S
s E ; 5 5.% :;.' ;,' j.‘i g g_ax ANALYSIS UNITS PARAMETER §

I X | x Ix | Ix | Specific Conduccance umhos/cm | |

| | || |

I X ' lx X l X Floacing Produce inches [ I

L1 | | HEE
X :x: X X,I | Tocal Xvlenes ug/1 ], l
|

l NNEEENEEN |

HEREREREN L]

I NN N
EREENEREEN | 1
HEREEEEEEN HRE

B o 11
HEEEEEEREEN HEENEN
EREENEREREN ERERE

I HENENEEEEN HREEEE
HEEEREEEEEE NENER

. HEREEEEEEN NI
ERENEREREN REEREN
R EEE HENRE

| T[]
HEEEEEEEEN HERER
RN RN

D 00 111 1]
HRENEREEREE HEEER

l HEENNEEEERN REEEEN
HEEEREREEE NEEEER

| R EERE R

| l VALUE COCING AULES AND a g
REMAAK CCOES ON ASVEASE A 2y



o CiveaiuN UFr A SO AU RCSS

MONITORING REPORT — TRANSMITTAL SHEET

NJPOES NO, ABPOSTING PERICO

[_L- % e, -, e,

[01012161017174 (1 1/8:8] T ]01118/9]

""mocal Cheaical

PERMITTEE: Name

Address 1345 North Meacham Road

Schaymbyrq, L 60196

FACILITY: Name Hnncal Chemicals Nivision

Address __380 Baonsevuelt Avenue

Carteret {Countyl Middlesex

Telephone _ 201 ) 541. &24_ .-

FORMS ATTACHED (Indiczre Quanniry of Ezch) QPERATYRG EXCEPTIONS

SLUDOGE REPORTS - SANITARY

[Jrvwxoor [ Jrvwxacs [ |rvwxcos DYE TESTONG

TEFORARY BYPASSING
SLUDGE REPORTS - INOQUSTRIAL

OISINFECTION INTERRUPTION
DT-vwx-omA DT-VWX-OIOB
MORTTORZNG MALFUNCTICNS

WASTEWATER REPOATS UNITS SUT OF OPEAATION

DT-vwx.on DT-vwx-oxz Dr-vwxm: OTHER

Do0DooDo §
BREARAA ;

GROUNOWATER REPORTS (Der=laemy “Yez* on reverse side
[I]vwx-ms(a,mmvwx-ms E]vwx.an in cppregosx space.)

NPOES DISCHARGE MONITOAMG REPOAT NOTE: The “Hours Arrended ar Plznt*” on the
DEPA FORM 13201 reverse of oixis sheer musz 2lio be complered.

AUTHENTICATION - | certify under penaity of law that | have perscally examined and am familiar with the
information submitied m this decument 3nd a8 xroxchrments and that, Sased an my inc
of thase incividuals immediately responsibie for coining the informatian, | believe =
susmitied information 73 true, accurate and cormoite, | am aware thal there are signif
penalties for submitting faise information mclxtng the sossibility of fire and imgriscr

LICENSED QPERATOR PRINCIPAL EXECUTIVE OFFICER or
DULY AUTHORIZZO AEPRESENTATIVE

Neme (Preceor _DBXY1l W. Dierwechter

Name (Prnted) = : )
Supervisor Envirormen

Grade & Resisy No. Titte (Prmeny Affairs . _

\\ ~ LN
Signature Signature IA" s il /(/ fA '}bt%&\-
Date Oate March 21, 1989




OPERATING EXCEPTIONS DETAILED

HOURS ATTENDED AT PLANT Month L.L_] Yesr LJ._.'
Qay of Mantn 11 2] 3] 4] <s| 6| 7|8 s]r0fn]12]13]1a)rs] s
Licenced Operator ' ,
Quvent l l I l
Oay of Manth | 17] 18] 19] 20} 21] 22| 23] 24 25] 28] 27] 28] 29] 30] 31
Licernsed Qoerator ' ' , , [ ' | l
Qtners l l l l ’ l , ' ‘ '




Borm /WXJ18§ A
/23

GR

W UEASEY SEIARATMENT OF SNVIRCNMENTAL PROTECTION

QIVISION OF wATZR RESOURCES

WATEA QUALITY MANAGEMéNf ELSEMENT

v 'OWATER ANALYSIS — MONITORING WELL REPORT

PLEASE TYPE QR ARINT WITH JALLPDINT €N

FACILITY NaMe .
ungcal

Che=r=al (arterest NI

S 10 NG
MW-12

LAB Name

NANCO Laboratories, Wappingers Falls NY

NJIPOES NO,

SAMPLE DATE

WELL PEAMIT NO,

YR.| MO.| DAY

NJ LA8 CSAT. NO.

o ——
wWCM USE

REMAAK CO0ES ON AEVEASE

Rl ~{ddiddds [6{08s563{1 [eololzlole] FBlalslol O
1 H s ) 16 17 32 23 17 X
THE SCHEDULE INOICATED SELOW IS TJ 3S O8SERVED FAOM LOLR-I-BLBJ TQ LQ_d_a_a
MO. TYR. MO. YR,
SUBMIT WITH SIGNED T-VvwX0!l4
SAMPLING MONTHS
_5" 3 :: :-_ :: 22 3 ;,' E g é i ANALYSIS UNITS PARAMETER vaLuE
Elevation of top of well casing with cap oft feet MSL:
{as soezified in well comoletion reoort) to nearest .Q1 2].110
Elevation of original ground level fest MSL:
} {as soecified in weil camaietion regort) ta nearest 01 2/.14]8
D< Qeoth 0 water tabie from too of casing prior to fest: to gl2l5|als L
samoiing with ca0 off neares: 01 21. 1
Oeopﬁ o water taole fram original ground level feet: to 7i210 ', 9 L
' prior 10 samaling nearest .01 21.15
AT Arsenic, Dissolved uG/Leas foltfolafa] | | | | | |
' | I l | 8arium, Dissolved UG/L as 3a O,'l olo|s l , ' !
' | i r Biochemical Oxygen Demand - S Day MG/L 0 |0 3o | | l ] |
' l I ‘ | l Cadmium, Dissolved UG/L s Cd |0 ‘ 1{ol2]s |} l | |
X IX) | Chiorige, Dissolved | uemasa lslzlzlsls | 18171410
, , , l , , | ' | Chromium, Dissalved UG/LasCr |0 l 1 IO ,‘3 ‘0 I ' ' , |
l l | ' | I | [ | Chromium, Oissolved, Hexavalent US/L as Cr 40 ! 1 |2 210 ‘ ] I | |
' bt l | ’ f Chemicai Oxygen Demand (COO), Dissolved MG/ olof3ziain | | I
| | f | | l ' | | | Catiterm Grous N/100 ML 7l4,0'5!5 | | | | ]
LLA Tl EET feoe pi-Ca  ofojolalo] | | | 11 1|
| l , , ‘ ’ ' , | ' Csoper, Digsoived UG/L asCu Jo1]ola]0 o l ol
L b LT Jcranice. Tora mG/LuseNn falelziale| [ 11 1] |
PO L b1 ) | zaeein Torl UG/L alglaiefa) L1111 1
' I ' | ; 1 I ' ‘ ' | Fiuarige. - Citsalved MG/Las = |0 !0 ls st RN l
I l f | ; , I l I ' ’ Grass Alora, Oisssives =/ oitls.o I3 , P
' ] l | | | ' Grast Jesa, Dizalved P=/L ol3lsicis o | 1
L b L b L] | | Hareness. Total as CaC,y MG/L ajolalalo TR
[ L1 bbb ]| |iren, Dissatved UG/Las 3= |0|t]0lse]s Pt
! ’ ! P ' IX Lead, Oiwsaivea UG/L as P> Oll IO{‘_{? | ' I I
_, | l)ql | } || ﬁ' Lincane. Totai uG/nL 3{97i8])2 P
' l | | [ i | Manganese. Oitigives uG/iL 0i1/0 5'S l | | | P
l M ! || | J || Marcurs. Disscives uG/L [7 113’3 io[ Py '.E.L
VALUE CCOING RULES AND 3 @il es
(Y] - § 19 84



Earm VWX 315 3 NEW IEASEY JEIAARTMENT OF sNVIRQNMENTAL PRQTECTION ? -
/83 QIVISION OF WwATEA AESOURCES ige <
WATER QUALITY MANAGEMENT SLLEMENT
GROUNDO WATER ANALYSIS - MONITORING WELL REPORT
PLEASE TYAE QR PAINT WITH 3ALLAPOINT PEN
PACILITY NaAME SW 10 NQ
Unocal Chemizals . Carteret. NJ ! '
YRy - . MW-12
NANCO | ahoratories H&ppj_gg@r_;,i:d] 1s, NY
SAMPLE DATE
NJPOES NO. WELL PSERMIT NO, YR, | MO. | DAY NJ LAB CSRT. NO. wam ysz

E_] N{o lol2lslolz I7‘| Ez! g0 8 Is Isl3]-';1:} lalslo 206 713 lalslgl
THE SCHEDULE INOICATED GELOW IS TO 3€ CESEZAVED FAOM l?" .8, 88 to Qxﬂ ] «2 |

SUBMIT #ITH SIGNED T-VWX-0(4

REMAAK COOES ON REVERSE

SAMPLING MONTNHS i
§3i78253:54 :
S8 3i<23333a8z2a ANALYSIS UNITS PARAMETER vawwe ¢
] ' ‘ Methoxyentor, Toui uG/L 3}9[4i3l0rl | || | |
I | I Methylens Blue Active Subttances MG/L 3 8!2!5,0 I , ’ I , ,
l | l | l Nicogen, Ammonia, Diusalved NH; e NH, as N mMG/LasN |afolsiala] | | ' I |
| | l l | Nitrogen, Nicrate Oissoived MG/LasN |ofalsltis]| | | l | I
1T | oder T.ON. olafa'sis| | I | | ||
Ll D(I | | | |aH Standarg Units 0'0 siglaf | | |7l.|2[9
| | | | I l Phencis, Total Recaveratie uG/L 3|zfrizte] |1 | ! I
FE b LY || Radiuen 225, Dissoivea Peil. ajglslofal | i 11 1|1
[T | Racium 223, Oissaived P/l glilalsis| | | | || ¢
, | I I l I. ' Seienium, Qiusaived UG/l 0'1 I|4;5 | ] | i
| ' b | | | | ] Sifver, Disscived uG/L aitlal7|s| | | 1
LT T T | socium, Dissoived MG/L olaisiztal 1 L | 1 ]I
' lx,' I | ,[ l ] ' Suifare, Dissoived {as SO, ) MG/L 0‘0i954:5 I ! ‘ l l !
| DG | IXT | IX] | | Total Oissotved Saiics (T0S) oM 7i0l3i0l0) i ' | 208
L b1 | Tatat Grganic Carsan (TOC) PoM olofsigio| | | | 1 | |
F L b b T 11 || | Tetal Orgamie Haiogen (TCX) uGiL riajaisiz) L
P11 1P T 1111 | Texaonene UG/ alglaioin] i 1 | | |
FLL bbb ] Tuesin NTY olofaiz!s| [ | | | |
L DC )L b ]| | Zine. Dissaived UG/L oitiagial v 0 b
P bbb |2 4=3 To uGiL siaisinig] P L
FLL bbb bbbl f2e 5=77 Tan uG/L 3igjc.a.s| o [ ||| ¢
EEENEEEEEN HEEEEEEEEE
EEENEEEREEE HEEEENEEEE
EEEEEEEEEE B e
HEEEEERERE NN RN
R RN
HEEEEEEEEN T IR
L L bbby N
29 id J4 o dee
VALUE CSCING AULES ANO 3 e RS
.. 703 *3 40




[k Tdaa IR TEA BRI PR |

4/83

NETYY ,EM 58" ws2aH

WMENT QR SNVIRONMEN AL PN T ICT

DIVISION QFf waTZR AESOURCSS
WATEA QUALITY MANAGEMENT SLIMENT

GROUND WATER ANALYSIS - VOLATILE ORGANICS REPORT

PLEASE TYPE QA PRINT WITH 3ALLADINT 2SN

TN

~

FACILITY NAME

UaocalCaexnical _ Carteret, NJ

SV I1Q NQ

| MW-12

23

A3 Name
L - NANCO 1 aharatories- Wappinger Falls, NY
SAMPLE DATE
NJPDES NO. WELL PERAMIT NO. YR. | MO. (DAY .+4 LAB CERT. NO. WCM USS
3 [de{dddd 3y (sbbkbk] [ldddd i
[ 17 22 3 a°

y—

I
THE SCHEDULE INOICATED SELOW 1S T0 35 osseaven srom D B B 81 1o 10181912
MO. YR, MQ. YR.

SUBMIT WITH SIGNED T-vwX.014

SAMPLING MONTHS H
& s £ »2 >3 22y ANA RAMETS :
£583:i375337533:5¢§ LYsis UNITS PARAMETER VALUE <
X i Acrylonitrile uG/L Jfal2toysy | 1 11 j2islF
1 N Py Senzzne uG/L 3latoizlof 1 ] | 111 10K
borpb b b ) T ] | 8romotorm uG/L 3)2jri0isf 1 H | NI TO
R b | | | Carsen Tetracaiorce uGsL sf2fvjoi2f | 1) M. OIK
)] F{i | L | | Chlorccenzene UG/l a3ttt | 1IL10)K
I F11 1 111 | | Chioredibromoetnane uG/L 3js)310's| § | | |V).|0OfK
| |11 |11 F 1] | f Cuteratorm uG/L at2yrigysf | 4 | [1].10IK
Poydb b e b i b ], 1 Oievnarcetnane uG/L jalalgig| | 1 | [1]./0}JK
ol | I | | 1.2 Dicatorcetnane uG/L Jlatsizrgl P L T OfK
THITEERN P 1, 1. Qichloroethviene uG/L 3lalsiole|f | 1 1 j1].i0|K
Pk e e 1, 2 - Dicniorocrogane uG/L 3ajsiars| 1 1 | i1}.10
B RIE e J S:nvibenzane a uG/L afsizial L)1) 1214
NI Meznviene Chiorice uG/L 3lalalrz) 1 b4 11 UTOIKR
U b bt b 0l | 11,2, 2 Tetracatarsemane uGiL afalsivs| V1 L i i QK
IR IR Tetracnioroethyiene uG/L alsirsf v 1L 0K
NI Toluene uG/L 3lelgir 2 4t .. ALK
I 1,1, 1. Trenioroethane UG/ 3lsls:i0°s5) 0 YL K
b b b b il 1, 2. Trenloroetnane uG/L afsivin] 7 0 i 1. K
bbb e Trealorosthyiene uG/L Jlotvigigf v 1 ) 110K
H A T B |l { l“ | Viayl Chigrice uG/iL 3i9ivrr s 0 1.0 !
PP v bbbl b ] acroien UG . 3jalzi1-0Q i | . 12:5]K
P v b LD b | Cotoroesnane UGl TETE R .0
L O P T 1 O Y I O 2. CNIgroesnyiviayl Somer LG/ 114157 3 , 1 1i..0
[P o b 0 v bt dicnioroaromamesrane uG/L lalz2ir. 3.3 ¢ t 1 0| K
LoV bed b bbb il 1 | 1.3 Qwentorcarooyiene uG/L 3lai5:3:3] ¢ I .01 K
PET i b b b || Meeayr 3ramice uG/L Jafsie3f o 0 o V0K
Pobosr Ll P L | Metavi Chignce UG/t Maraireg] o 1. 0l K
U e b il 1.2 trang - Qicmigroetnyiene uG/iL Haisi4.5) 1. 0lK
I 1, 2 Dicaloraoenzene uG/L 3141533 r L1 JOLK
T N I 1.1 Dicaiorocenzene uG/L I14is. 5.5 © 1. 0lK
J1 | I e N R B e 1 PV LT P L) LG/l f2ras5, 2 ‘1'.-0lK
s | 3154 4Q o0
VALZE COCING AULES AND ' 33 HEE
42 3% i3 40

REMAAK CTOESCN REVERSE



Form YWXQJ17

Pl

NMEW JERSEY DEPARTMENT QF ENVIRONMENTAL PROTECTION

OIVISICN QF WATER RESQUACKS
WATER QUALITY MANAGEMENT ELEIMENT

GROUND WATER ANALYS!IS — MONITORING WELL REPORT

ACID, BASE/NEUTRAL ORCANIC COMPOUNDS
PLEASE TYPE A PAINT WITH BALLPOINT PEN )
FACILITY RAmE Unocal Ches:zal - Carteret, NJ [ 1920 Mw-12
LAB MAME  _ _ NANCO Laboratories - Wappingers Falls  NY
SAMPLE DATE
WPDLS MO WILL PERMIT NQ, YX. | MO. [DAY A LAS CIRT. MO, wem Lt
L] ololzlslolzl7] _2!6]{]8[5}5[3]@ 8[9]0]2]o]s] EEE[E@ [;j
yii
NI SEMEDULE INDICATED BELOW 13 TO 8§ O8SEAVES FROM 0181818
o Th. »o. YA R

SUSMIT WITH SIGNED T-YWXQ14

BAMPLING MOWNTIE | - . E
REE LI T T wrs | pamaeron vaue
2-Chlorpahenol ug/1 3 L'jf&[ﬁ
! 1 - 2,4-Dichlorophensl ug/l 1]aleloly
1 2,4-Dizechylphenol ug/1 3]s slols
] ' | 2,6~Dinitro-o-cresol ug/l - {717]6i013
[ | 2,4-Dinitrophenol ug/1 314161116
n | 2-N{srophenol ug/l 3laisiolt
1 f | 4-Nitrophenol ug/k- 3la)6]4]9
i ! p-Chloro—=—cresol ug/l 3l4j415]2
W Pentachlorosheanol ug/l 3islol3l2
l ? Phezol ug/1 3lafslsls] |
| | ‘ 2,4,6-Trichlorashensl ug/l AR
| | - AR RS
Il ! f-smsabebpns uz/1 Alelatalel E LT
oo Acenashehvlene ue/l 3|4l2{0|0 | RN
[ | Anthraceze ug/l Jjef2iziof | | | [} f
| | RE Benzidize ug/l alshulzle] 1 11|
HEEEREERR Benzanthracese uz/l fafsiaiel | L1111
L bbb ] | ] Benzopyreae ug/l faqaief7f L L)L
{1 RN | J,4-3enzofluoranthene uz/l I IR
| | 1.1 Benzoperylene ug/l sfafsiainf L
| [ Benzafluocranthene ug/l Jlefalel2f | [ 11
|| | | | Big(2-chlorasethoxy)=ethase ug/l af2f7ief 1) 1| |
| Bis(2-chloraeshyl) Ezher ug/1l a2zl L
) | |- B{s(2-chlrolsepraopyl) Ether ug/l ajef2(83f t || | |
L b 1 | | | 3es(2-eshylhexyl) Phzhalaca ug/1 yiaftlelof | 41T
Vo) | | | | | 4-Bss=ophenyl Ether ug/l. djeis3je] | 1111
F 1| | | Buzvideszvl Phchalace _ug/l 3lelal9l2 | | ||
I l 2l mlacragnhrbhelone u2/1 '4'5'::'1 I ' ' '
P L) 1| goestacaanonyl pne-vwl Eoher ug/1 elelenn] | 1111
VALUE CLOING RULES AND a e v
o o 8 8 40 __Iase



NEW JERSEY DEPARTUENT 95 ganvimONMENTAL PRCTICT
po-saltabndts DIVISION OF waTEr ALSIURCLS

r2 ] WATER QUALITY MANAGEMENT SLEMEINT
GROUND WATER ANALYSIS —« MONITORING WELL 3:PORT

ACID, BASZ/NZUTRAL ORCANIC COMPOUNDS
PLEASE TYPE QA PRINT WITH QALLPOINT PEN

= - O NO.
FACILITY MaMmE Unocal Chezicals . Carteret, NJ ! MW-12
Y IYT] . .
NANCO | ahoratories - Wapningers Falls, NY
SAaLL DATE
nroes MO, WILL PERMIT MO, T | MO. DAY &ILAB CIRT. ag, oM LS

B PRIGRELLN) [BbEbE]) [LLLE |

THWE SCHEDULE INOICATED SILOW I3 TO 88 CRSERVID FAOM m.&LBI_ng ™
- A

no. TA

o> o

SUIMIT WITR SICNTD T-YWXd/4

SAMPLING MONTIE i
128533138 381 . Arairea T e vanr
Chrvsene Tug/l 3lal3l 2o |
} : Dibenzanthracene ug/1 Mealslsls ]
| : 1,2-D{chlorobezzene ug/l 3[4i513]6 |.
| ! 1.3-Dichlorobenzene ug/l 3lals|éle
| ! 1,4-Dichlotobenzene ug/l 34ls)7)1
| ; 3,3'=Dichlorodbenzidine ug/l SIYIEITR
| ] Dieczhyl Phthalate ug/l 3141313]6
i | Diz=ethyl Phthalate ug/l 3[4]3| 41 |
J - Di-n-butyl Phehalate ug/1 JEIIL | | {
K | - 2,4-Dinitrotolulene ug/1 als' 1] | |
)i | | 2,6-Dinfetrotsluleae ug/l 3[4 6§ 2[6 I | |
| | Di{-o-octyl Phthalats ug/l 3jeisiofef ||
| | 1,2-Di{phenylhydrazine uz/l 3|4]316]8] | | | |
I ||| Flusrantheze ug/l slafala)ef T 11T 11
| Fluorene ug/1 slafafefaf I | 1 ] 1]
"l || Eexachlorobezzene ug/l - sfelziolo) | LI 1T
| l | Kexazhlorabuzadieze ugz/l D EER R
| | | | HBexachlaorocvyzlozeanzadlese ug/l sfaf3fels) 1)1 11
' || Fexachloroethaze ug/1 sgfaf3lols]l 11 LI
| Izdencsvrene uz/1 lalefol3f ) ) | ||
| Tscshoraze ug/l 3fa]elofs] ||| P
| Na=hehalene N uz/l slalelglsl |11 l
! { Yirrake=se=e uz/1 Mafelelaf 11 |
L BN ieomgodim e ianies cen Ll 11111
| | h’-.‘li:r:tcd:-n-pr;:vlnlne ug/l lefel2l8f | ) | '
| | | | N-N{zrasodiphenyla=ize uz/l IDBEREEER HEEE
[ 1 Phenantzhreae S { - uz/1 IEEEEREEEE L]
| Pyrene ug/1 By lafelslo] 1 | 1| | | l
] 1.2,4-Trichlorabeazene va/t  Plefs[s 11111}
VALUE CCOING RULES AND :'E Es‘fz §§ Eg
[} T3 78

MEMARK CODES ON REVERSE



Farm VWX J17
L Ye: =1

PLEASE TYBE QR AUNT NITH FALLPOINT 2€N

NEW JERSEY OE?ARATMENT QF enNvIACAMENTAL 90T 2TI0N
OIVISION QF warzAa AeSQURCSS

WATER QUALITY MANAGZIMENT ELIMENT

GROUND WATER ANALYSIS — MONITORING WELL REPORT

[FAC:LH’Y NAME

Uaoc3l chemicals - Carteret. NJ

1S 10 NQ

MW-12

LAB NAME

NJPOES NQ, WELL PEAMIT NQ.

NANCQ | aboratories - Mappingers Falls NY

SAMPLE OATE

YX. | 40. ) 0AY

NJ LAB CERT. NO.

E} NJ[P|QEI§[Q|2|ZI

eERREEERHY [EPRPE]

THE SCHEDULE INOICATED SELOW IS TO 9E 0sseaven srom 101818181 o 1018/ 91 2]
0. YR, MO. YN.

SUBMIT WITH SIGNED T-VwX-0l4

EEREE

wCMm USE

]

13

SAMPLING MONTHS ':'::'
s’ E ; 5 Es 5 ;; J:tg zig ANALYSIS UNITS PARAMETER VALUE g
X X X X Specific Conducctance mhos/cm | [ l’ | | 12i16 B

| L]
xl 'lx X X Floacing Produce inches , | [ | I | ' IO

| HEEREENEN

X xi x| Ix Tocal Xvlanes ug/1 AR ERERIELS
Lt HENEEEREE
HEENEREN (11 P
FHHHH T
|

IIIII:'lI HEEEEEEN

HERENEEN EEEEEEEEEN
NN AR
HEREEEEEEE BN
AN AR EEEERNE
HEEEEEEEEN EREREEEERE
HEEEEEEEEEN HEEEIEEEEE
RN EEEN AR
REREEEEERN AR
HEREREEEEN R
EEREEEEEEN HEEEEEEEEEE
HEEEEEEEEN EREEEEEEEE
AR EEEREEEEEE
HEEEEEEERE HEEEEEEEEE
HEEENEEEEE RN
HEEEEENERE L vy
HEEEEENEEE NS
NN L e

VALUE C20ING RULES anD ;3 3; :: .;3 5‘
Ewvz3ass T T2 :g 310

REMAAK CCCESCN A




215 OIVISION QF WA TER RESDURACES

MONITORING REPORT — TRANSMITTAL SHEET

NJPOES NO, REPORTIG PEAIOD *

L1 e, -, vew,

l01012161017:174 [1,118:8] T |01118,9]

""nocal Chemical
PERMITTES: Name

Address 1345 North Meacham Road

Schaumbuyra, L 60196
FACILITY: Name linncal Chemicals Nivisinn
Address __350 fQnnsevelt Avenue
Carteret {Countyt Middlesex

Telephone _{ 201 ) 541. 92_24_ -

FORMS ATTACHED (Indiczre Quannry of Esch) OPERATYWS EXCEPTIONS
SLUDGE REPORTS - SANITARY
Dr.vwx.om DT-vwx-ooa Dr-vwx-cos DYETESTOMG

TEFORARY BYPASSING
SLUDGE REPORTS - INOUSTRIAL

DISTRFECTION INTERRUPTION
DT-VWX-O‘IGA DT-VWX-MOB
MORTTORENG MALFUNCTIONS

WASTEWATER REPORTS UNITI CUT OF QPSRATION

DT VWX.Q11 DT VWX.012 Dr-vwxma OTHER

Do0ooDoj
BERAARA :

GRQUNOWATER AEPORTS (Det=laxy “Yes™ on reverse side
Eavwx-msu,slmvwx-ms [I]vwx.on in appregmu: tpace.)

NPOES DISCHAAGE MONITORA NG AEPOAT NOTE: The “Hours Artended ar Plzne** on the
D EPA FORM 13201 : reverse of ches sheer must also be completed.

AUTHENTICATION - I certify uncer penaity of law that | have perscmally examined and am familiar with the
information submitied m this document and a2 x=achments and that, based on my ing
of thase individuals unmedmtely re3p0nside for obning the information, | believe =
submitied information i3 true, accurate and cormpite. | am aware that there are sigaifi
penalties for submitting faise information fclucting the passibility of fine and imzrisan

LICENSED QPSERATOR PRINCIPAL EXTLUTIVE OFFICER ar
OULY AUTHORIZIZD REPRESENTATIVE

Daryl W. Dierwechter

Supervisor Envirommental
Grade & Registmy No. Titte (Prir=nt Affairs =

Signature Signature ”X 0‘1 </ ,/,‘ Abwué"\

lhrch 21, 1989

Name (Printed) Name (Prvawo]

Date Date




OPERATING EXCEPTIONS OETAILED

HOURS ATTENDED AT PLANT Mona L] Yer L]
Oay of Monmh 1] 2] 3] 4] <]sf7]8|ofrolnn]r2|1a]afrs]1s
Licenswed Operator l l ‘
Quven [ ' l ‘
Day of Manth 17] 18} 19] 20| 21| 22| 73| 24] 25{ 25| 27| 28| 29] 30/ 31}
Licensed Operator , ' ' , l
Qthers ' l , ' ' ’ l l




Barm yWXJ1S A

el QIVISION QF WATER RESOURCES

WATER QUALITY MANAGEMENT ELEMENT

GRu

PLEASE T"YPE DA PAINT WITH SALLPOIN™ 1SN

W ISASEY QEPARTMENT QFf SNVIRONMENTAL PRQTICTION

"I WATER ANALYSIS - MONITORING WELL REPORT

FACILITY NAME

Unacal CRhe=r-~al Carterpt Nl

S™IQ N

MW-13

A8 NaMmsE
NY

NANCO Laboratories_ﬂappinganfal1<'

SAMPLE DATE

NJ LAB CERT. NO.

NIPOES NO. WELL PERMIT NO, YR | MO.| DAY

] ~{dddddd] [(eleldolsidd{d [lRIZolg]
THE SCHEDULE INOICATED 3ELOW IS T3 38 Q8SSRVED FACM Lga'.d‘gid Ta l&—'oa_-[-q,lgj

SUAMIT wITA SIGNED T-YWXd14

SAMPLING MONTHS

&_ Blals !q]

wQM USE

i

.9

5‘ :-:; :: 5_ ::' E __; ;; ;: g z; g ANALYSIS uNITS PARAMETER VALUE
Etevation of top of weil casing with cap oft feet MSL:
{as soesilied in well comoletion regort) to nearest .01 1 . 4
E!evatiqn. of original ground level feet MSL: 1121,
{as soecified in well comoletion resort) to neares: 0!
x X ' Oepth to water tabie from too of casing prior ta fese: to 8l21s14 s ,
samoling with cag off nearess 01 .1116
Den_tb T water able from original ground levet feet: to 71210 l 119 ' 2017k
AY] prior 10 amoling. nearest .01
| M ' } | 4 | | Anenic. Dissoived uG/LasAs Joli]olalaf | | | I |
| | I 1 T I | 8arium, Oissoivez uG/Las3a [olifalols| I 1 | ] 11
| I Biochemical Oxygen Oemand - § Day MG/L ofofafife] | | |
I l l | ' l Cadmium, Dissolved UG/LasCe |01 (0 ‘2 S I |
| X | | | Chiorige, Dissaived | wuwamasc |8lzizlels| | |1/7]|8l0]0
| [ ] | | crromium, Dissaived uGrLasce foltfalafof | 1} | | |
| | ] | | | ' | Chromium, Dissaived, Hexavalent us/LasCr |0 l 1 |2 I2 'a I | | l | |
' ’ l ] | | ‘ ' | | ' *] Chemicai Oxygen Demand (CQODI, Oissolved MG/L o} |0 f3]e ‘ 1| | | | ' I
L1 b1 Cotiterm Geouo nncome |7jalalsls| |} || ] |
Frr bbb | caee Pt Co ofolalalof I 1 1 LT 11
Pl bbb L E ] ] | casoer, Dissaivee uG/LasCu Jaltfolafef | |1 11|
' I | | | I l l l l l Cvanice, Totai MG/L as CN 0 IO 712 lo l I f o
L b bbb ] ] | Saerin Toc uG/L alglaiglo) 1 1 1 L 1]
Prbd || | Fluorige, Divgolved MG/Ls = lalalaisial i 1L 1T ‘
l I ' | l | ‘ , ' l i Grags Alona, Disssivesd Pz/L olilsio faf l L |
l | l I | ' ' , , ' Grass 3era, Dizoives Pe/L olalsicis| I | | || |
Pt | | | | Haraness, Toral as &aC3, MG/L olojsieio} | | | | 1)
[ 1 bbb b ] | |ren, Oiuaived UG/Las = |ojtfoisis]| | I { |||
N | N | | lr | N | § Lead. Dicsaives uG/Las 2 fofrjotaia) 1 111
FE bbb L) ] Lincane. Torai uG/L sfetriaiz] v
r | l | T A , | | Manganese, Oissatvac uG/L ajrio-s:is| 1| | | o
VLXK o1 Mercuey. Distoivea uG/L :flfa's?il i lm
2 1a .
VALUE CCOING RULES AND :E :: “,’ ;5 .3.

REMARK COOES ON REVERSE



Form VWX J15 3 NEW JERSEY DS?ARTMENT QF INVIRONMENTAL PRQTECTION P 4
4/83 CiVISION OF waTER AESQURCSES ige <
WATIR QUALITY MANAGEMENT ELEMENT
GROUND WATER ANALYSIS — MONITORING WELL REPORT
PLEASE TYBE QR AAINT MITH JALLPOQINT PEN
PACILITY NAME . . SW 0 NG,
Unoccal Che=izals . Carteret. N MW-13
A8 NAME T
NANCO lahoratories Wappingers -Falls, NY
SAMPLE DATE
WELL PERMIT NO. YR. | MO. | DAY NJ LAB CERT, NQ. nQaMm ySE

NJPQES NO.

71314lsl0
35

N[ 2| 6f- 8/9/0|2]06
E] Lzololz!slolm‘l LIJLO!SHSd
THE SCHEDULZ INDICATED BELOW IS TQ 3E Q8SEAVED FACM LQ%B'_Q'LBI T b:?"—gri

SURMIT w(TH SIGNED T-YWwWX-0l4

SAMPLING MONTMHS %

.éé :f <a 5.% 53}&;3 ANALYSIS uNITS PARAMETER VALUE . §
| Methaxychiar, Tatl uG/L jolalaloy | 11| |
l Methytens Blue Active Subttanest MG/L 3 8,2,510 ' ' , I l ‘
) | | Nivogea, Ammonia. Diussived NH; » NH asNf  mG/LasN |0 Q'lsgoga EEEN
l | | l | l Nicrogen, Nitrace Oitsolved MG/LasN |ololslils o l Vo
L) QOdor TO.N. ofolalsls| | | | | | |
DR E Standara Unis_[0]a]elafa] | | |7].]al7

I | | ' | ' Phenacis, Total Resaveratte uG/L 3'2'7'3'0 Pl , ! I |

NN EEE Radium 225, Dissolved Pesl ofslsiafal | 1 |1 | |

RN Racium 223, Dissaived Pzl glifalsis| | | | || 1
I | I | |- | |Selenium, Dissaived uG/L Ol!'l'&;s Lt |
| 'Ll L L L ]| | sitver, Oissoived uG/L ajvlalz|s| I 1| | |1
L] | secium, Oissoived MG/L oloisisfal i I | | ]!

'_l | IX | | | | | | Suiface, Dissatved {35 50,) MG/L aloisieis| I V]!

b X LI IX] || Total Disseivea Saiies 1TOS) Pou 7i0l3laial | ! | |2slis]
L bbb 1 L] || ot Grganie Caran (TOC PP olajsiglaf | | | |||
L'V LT T b LT | | Tesa Grsanie Hatogen (TCX) uG/L rlojaisis) i 1|1}
FL LT 1) | Toxaonene uG/L digialoral {1 | | ]

I ' l , l | l l l ' | Turaigicy NTU 0'030;755 P l ' l '

| DX T L 1 F | | Zine. Oisowes uGiL airia:siol o L1 1 ]
Prrb bbb bbb |2 4=3 tou uGiL 3igizirial VL)t
L L h ) s 5=72 Te uG/L 3igjoia s )|
EEEEEEEEEE RN
REREEEEEEE N EN
HEEEEREERR Lttt
HEEREEEEEE RN
HEEEENEEEN RN EREEEEN
RN R Py
RN NN

1% Ja o - e
VALUE CSOING RULES AND b 3 4a vesr
" 133 t3 40

REMAAX COCES ON AEVEASE




Farm vwx 316

4/83

NEW JERSEY QEZARTMUENT QF SNVIAQNMENTAL PRCTECTION

OIVISION QF waTZR AESOURCSES

WATER CUALITY MANAGEMENT ELEMENT

GROUND WATER ANALYSIS - VOLATILE ORGANICS REPORT

PLEASE I'YRE QR PAINT NITH GALLAQINT PEN

FACILITY NAME ;309 (0 NQ.
UgocalChezmical _ Carteret, NJ ! MW-13
LAad Name .
[ NANCO 1 aboratories- Wappinger Falls, NY
SAMPLE QATE
NJPOES NO, wELL PSRAMIT NO, YR. | MO. | DAY .+e LABCSRT. NO. wQM USE

B

“Jﬁddﬂﬁldﬂj

[2l6]{olsl3TsTo2 [erololzlol6]  [jlddd g

]
THE SCHEQULS INQICATED SELCW IS TQ 3€ Q8SEAVED FROM LQM TO lQ_'B_IQ_'Z_!
®O. YR, %0. YA,
SUBMIT WITH SIGNED T-VWX-01(4

SAMPLING MONTHS (-
& ‘_,' s 2 2 > -,i a s 35 9¥ ANALYSIS UNITS PARAMETER VALUE C
IS RS EFEREER ¢
X e Acrylonitrile UG/L 3jaf2ivys) 11 11 1215k

| | | | ”l Senzene uG/L 3[4’0”'0 i) |3l.|8
IR | | | 8romoterm uG/L 3j2frjais] | 1 | [1].]0]¢
e | | | Carzen Terricntorice UG/l Idf2lvjoi2f V] 1. tolE
Py bl | | | Cniorocenzene uG/L Jfafsiatrf | 4 4 110 E
P b e | L ) | Calerodibramoenane uG/L Jlef3t0s| 1 1) I NH.I0]E
PLobib b e bl || Chioraform UG/ 3l2jriois) | 1 1 11.I0]F

Pl bbb b bt |1, 1- Oicioroetnane UG/L lalaigis| | 1 1 1.2
Porbr b e Vi 1 L. 2. Oientorgetnane UG Jlatgtyig] Vi1 PN IO] K
TN 1. 1. Qichloroethviene uG/L 3lalsiotr} 4t} 1. i0[K
Fordy bt L hiy 1 | 1. 2. Dienlorocrooane uG/L Iajsiarn] LI} i1l DK
Fyoge o b Svibeazene uG/L a3tz 1 1Mo D K
[ o b phe b | | Mesnviene Chiarice UG/L 3falatzrz) 1 L U1 D K
PEob e b ri b BEE b 11,2 2. Terraentaroe=ane uG/L Alalsiv s i D1, QK
bt L i lb b T | | Tetraenioroemnyiene UG/t 3labaizisy ot ) 100K
Vol i b b it | Totuene uGiL 3lalgir 2 ¢ o iti.  OIK

PEb ol b i b b 1101 Trenigroemane UG/ 3i4)s5:0°5( ¢+ ' 1 19,6
P bt i L b T 11,2 Treniorcetnane uG/L Jjalsioit] o 5 1L 0K
TR Trentoroethviene uG/L NI R A R )
[P e b e | || viavi Chigrice uG/L 3i9lr7 5| i1 0lK
PEobir it b b | Aceaten uGiL 314021 Q . 1 12:5]|K
P it b ] vl ]| Chiloroemane uGiL Jrei30. . 1. O|K
I O I S T R T N A N O O A 2. CNigroe yivinvi Siver uGiL 3121357 3 I 11i.: 0IK
N I T R S Jicntgraoromermenane uG/L NIRRT TR R 011 .4
Foyobre b il 1, 3. Dicntorggragyviene uG/L Itais:93) ¢ 1 111.0lK
Il ey 4 b bl | Meavi 3ramice uG/L TR R L 0 1) ¢
PLob oo b P L EE b | Meeavi Chionce uG/L Jeigirr 3] ! v 11, OlK:
TR 1.2 trans - Dicatcraesnyiene uGiL 3418, 2.5) P, - 0K
b v b rn 1,2 Dicatarcoeniene uG/L Jta13iyls) p 1.t OK!
1 R O T 1Y O T T B 1.3 Sicrigropeniene uG/L 31318,5.3 1. OIK
I I I & Sicataraseniene (S{eT} R SIS TRIRE | 1. OLK]
29 13 34 Aq .t
VALUE CSCING AULES AND H P HEE
58 R 3 40

REMARX CCCES ON REVEASE



€W JERSEY JEPARTMENT OF '
fo e ) Greriion or watin ncroumca T
Pl WATER QUALITY MANAGEMENT ELIMENT
GROUND WATER ANALYSIS — MONITORING WELL REPORT

ACID, BASE/NEUTRAL ORCANIC COM?QUNDS

PLEASE TYPE QA PRINT WITN BALLPOINT PEN
A . . . w10 »Q.
FACILITY aamt Unocal Cae=izal - Carteret, NJ | MW-13
CAS NAME - i
-« NANCO Laboratories - Wappingers Falls,  NY
SAMPLE DATT

WrOLs NQ, wILL PERMIT NQ, . | DAY N LAS CERT, MO,

[I00H4{7 FPREDE) Ly

THE SCHEOULY INDICATED BELOW 1S TO 8 C4STIAVID FROM 0 f 8,_3 ™ l_gloﬂ_%__a
- o e

SUBMIT WITR SICNED T-YWX014

WO L3E

ae o -

SAMPLING MONTIS | © ’ — ‘ X
RERIL ISR D wrs  pamsrn v
2-Chlozoghenol ue/t  I3lalslsls [
' : 2,4-Dichlorophenol ' ug/l 1]alelolt
. : 2,4=-Dizecthylphennl . ug/1 3la 6TOT6
: | 2,6~Dinitro—o~cresol ug/l - |7]7 6lol3
j i 2,4-Dinitrophenol : ug/1 slalelile |
[ [ 2-Ni{trophenol ug/l 3451911 |
1 ! i 4-N{trophenal ug/k-- 3|a6|a|9 i
i 't p-Chloro—=—cresol ug/l 3l4jais|2| | ]
| I Penzachloropheasl ug/l slofolafal 11 | |
| ! Pheznol ug/1 slafsfolsf 11 11|
2,4,6-Trichloraphenol ug/l slafelzfi|f 1LV
|1 - NI EEERREEE
HRREREEE hepmsahohpmn ug/l elalaled BT
| ]| bl Acenashshvlene ug/l alafzlalel 1 1} | |
THEERE [ | Anthraceze ug/l NARHEIEEEER
HEEEER ! Benzidize ug/l sleltizio] 1 1L T
N EEER | Benzanzthraceze ug/l slalstzisf ) V1|
PP bbbl | | Beszapyzeae ug/l I RN
bl ! | | 3,4-3emzaflusranchese ug/l Aejzyjef
I ] | | |1 | | Benzsperylene ug/l sjafsiziaf L L E
| l | | | ' Renzafluoranczhene ug/l ] LIZILIZ | l | | | |
| | | | Big(2-¢chlorsethoxy)zethane ug/l af2)7ief | 11 ||
b | 1| | Bte(2-chlorsezhyl) Eczher ug/l efafrl3f L1
. l | 1| Bis(2-chlralssprapyl) Ether ug/l Jfaf218)3] | | | I |
HERN | | | | 3¢s(2-ezhylhexyl) Phehalate ug/l IR EEEEER
TN | | |} | 4-Brs=3phenyl Echer ug/l. IO EREERR
| || ' Butvlhenzyl Phthalate R __ug/l lel2lelzl | ] l |
] 2—Fhlnwrnanhebelona uz/1 elelaty | | ' |
[ {1 4oCNtazasha-yl Pheovl Ezher ug/l AN EEEEER
n 33 34 49 &1
VALUE CLOING RULES AND a Tt 4144
it G ) L3 [T X1 _J‘_::g




I Bl BN B .

NEW JEASEY DEPARTUENT OF EnVvIRONMENTAL PROTICT
Torm YWX D17 DIVISION QF waTER REsoURCLS

r2 . WATER QUALITY MANAGEMENT ELEMINT
GROUND WATER ANALYSIS — MONITORING WELL 1:PORT
ACID, BASZ/NEZUTRAL ORCANIC COMPOLNDS

PLIASE TYPE QR PRAINT PITM BALLPOINT PEN
T . Sw 10 80,
FACILITY Name Uaccal Ch2zicals - Carteret, NJ I MW-13
LAL . amE . .
NANCQ | aborataries - Wappingers Falls, NY
SAsPLL CATI
wrDLS NO. WILL PCRMIT NO. TR. | MO. |BAY MU LAB CIRT, MO, wem e

) wfREkhDE) (IS0 [sshibh) [LLWY | O

T™E SCHIDULL INDICATED BILOW 3 TO st Oxszaviosnow 0 B1818] o
MO, TA. &G, YA,

SUIMIT WITH SICNED T-YWX014

SAMP LG MONTS

RETMARY S

183555 2L . Axhre UNTE ealrmin wvawr
Chrvsene ‘ug/l 3lal3l2]0 |
/ ' DiYenzanthracene ug/1 ilelslsls
, i 1,2-Dichlorobezzene ug/l IRBED
[ | ! 1,3-Dichlorobenzene ug/l Jj4y5]6{6f | |
I | ' 1,4-Dichlorebenzene ug/l IRARTRIN!
[ ; 3,3'-Di{chlorabeszidine ug/l 34l 6]3)1
| | Diethyl Phthalate ug/l 3|4]3) 36
i | i Di=ethyl Phthalate ug/l 3{4] 341 I
i I ' Df-n-butvl Phthalate ug/1 slelaltlo] | | [
| | | 2,4=Dinitrotolulene uz/l el taf LT
l. b 2,6-Dindtrotoluleze ug/l 34 6]2[6 || ' |
R Di{-o—octyl Phthalacs ug/l jefsporel || |||
|| | 1,2-D{phenylhydrazize ugz/l SINEINO RN | |
’ 1 P Fluorantheze ug/l NIRRT |1
H | Fluorene ug/l NBEERERRERE
3 | | Bexachlorabezzene ug/l - sfsfntolof 1 VI VT
|| I Hexazhlozabuzadieze uz/l DN EEEEEE
|1 || Bexachlorscyzlozenzadlene ug/l RTRAIS - Y I A
|| || Rexszhlaoroethane ugz/l AR
| | Izdencsvyrene uz/l fafelof3f 1L L
|| Iscohoroze ug/l afefols] F 1111
| | Ng=heohalene . uz/l salaloief | 11111
K Meisoabemzene uz/1 Malaldof LI
' ’ ' - WeWlowmpgadlimanelugming wae /1 E1NA L’J,S ' | ' ' ’
| [ | | H-N!:r:ncd!-:—pf;:vlr=ine ug/l Aeal2g) )1 |
| | ‘ | | | N-N{zrosadiphenylazize ug/l 3]4[4|3[3 11 | | |
I {1 Phemanchreze . { - ug/l I RERLEREE! | | ,
RN Prrene we/t  DPlafelglo TT1 T LT
Pl 1,2,4-Trichlorobeazeze ug/l _p[llaiiil B EERE
VALUE CSOING RULES AND a o
. N

REMAARK CODES ON REVERSE



Form VWX J17
[ ¥3:=3

NEW JERSEY QEPARTVUENT QF SNVIACNMENTAL 2RQTI 270N
QIVISION QF wa TZR AESQURCSS

WATEA QUALITY MANAGCEMENT ELIMENT

GROUND WATER ANALYSIS - MONITORING WELL REPORT

PLEASE TYBE QR PAUINT NMITH JALLPOINT ISN

[FACILH'Y NAME

Unocal Chemicals - Carteret. NJ

lsmo NG

MW-13

LAB NAME

NANCO | aboratoriess - Wappingers Falls —NY

NJIPOES NO. WELL PERMIT NQ, ::.M,’;g.o.aoisv NJ LAB CERT. NGO, WCM USE
“JLO_LQMM @M@ ndglolzlo@ @iidji 0
THE SCHEDULE INDICATED SELOW 1S TO 8€ Q8SEAVED FROM Dug Bny TO lq"o3'9r"2]

SUBMIT WITH SIGNED I-vwY.0l4

SAMPLING MONTHS 2
5- E ; 5 55 -l!. 5 E. g é.é ANALYSIS uNITS PARAMETER VALUE §
X X IxI | Ixl | Specific Conducctance mhos/cm | 1 Bhja

| l P
X x| X X Floacing Product inches | | 111110
RN | | NERN
x| iz | Ix x| Tocal Xvlenes ug/1 | | 11110l
L1 L HEREERE
HEEEEEEEN [ 11 L
HEEEEEENEN P Pt
NNENNEEERE ANNEEEREE
AR ENERN HENENEEEN
HEREEEEERE NI
HREEEENEEEE Lty
HEENEEENEN EEENEEEEER
RN ERE HEN Py b
HEEEEEENEEE NN ERE
RN FLLr b
HEEEEEEEEE EEENEEREEE
EERNEENEEE AR
RN RN ENEEEEN
EEENEEEREEE HEEEEEEEEEEE
HEREEEEEEEN L BN
HEEEEEEEEE e e
RN R
HEEEENEEEN R
HENEEEEEER N EEEE
HEREREEREE Fr e
B B P ]
VALUE CSOING AULZES ANO zs zi i :3 i

REMAAK CJ0ESCN REVEASE




rormm (VWX Qe PTEIY 4CHICH WRTAN LM NG Ur SV Y I AN s T AL PHU 20 L

5/83 OIVTSION OF WATER RESDURCES

MONITORING REPORT — TRANSMWITTAL SHEET

MSPOES NO, ASPORTING PEAIOD *

Q. e, -, vm,

[01012161017:17] 11118181 T {g1118/9]

""1ocal Chemical
PERMITTEE: Name

Address __1345 North Meacham Road

Schaymburg, IL 60196

FACILITY: Name linncal Chemicals Division

Address __ 350 Roasevelt Avenue

Carteret {County) Midd]esex

Telephone _{_ 201 ) 541. Qgi -

FORMS ATTACHED (Iadiczre Quandiry of Ezch) OPERATYG EXCEPTIONS
SLUDGE REPORTS - SANITARY
[ Jr-vwx-o07 [ Jr-vwx-ocs [ Jr-vwxcos OYETESTOG
TEFDRARY BYPASIING

SLUDGE REPORTS - INDUSTRIAL

DISIRFECTXCN INTERRUPTION
DT.vwx-ch DT-VWX-O!OB
. ' MORTTORENG MALFUNCTIONS

WASTEWATER REPORTS UNITI SJUT OF QPSRATION

Dr-vwx.on DT-vwx-mz Dr-vwxma oTHER
GROQUNOWATER REPORTS (Det=l ary “Yex™ on reverse side

[I]vwx-msu,s)mvwx-ms [Ijvwx-on in appregricr spece.)

00o0oaQaQ
AEABRA 3

NPOES QISCHARGE MOMITOA MG REPOAT NOTE: The “Hours Arrended ar Piznr* on the
DEPA FORM 13201 : reverye of ok sheer must also de completed.

AUTHENTICATION - | certify uncer senalty of law that | have oemsenaily examined and am familiar wita t=e
infarmation susmitied m this dacument and a8 z=ochments and that, Sased on mying
of thaose individuals immediately responsib'e for ctxning the informaticn, | Selieve t=:
submitied information & true, aczurate and coroiete. | arm aware that thers are signific
penalties for submitting faise infarmation ks the paossibility of fine and imzrisaar

LICENSED CPERATCR PRINCIPAL EXZCUTIVE OFFICER or
DULY AUTHGCRIZED REPAESENTATIVE

Daryl W. Dierwechter

Name (Printed) Name (Proces? 5 e =T
Grade & Registy No. Titte (Prire=} Mfa“{'rs "l
A M
s;qmmf. S;qn.m(' A" 'lf\;/'/ l’/ A ~ .
/
Date Date md‘ 21 2 1989




OPERATING EXCEPTIONS DETAILED

HOURS ATTENDED AT PLANT

Month L.LJ

Year Ll_!

Day of Mont

§y7(8

9 10[11]12]13] 14|15 16

Licensed Operstor

: |
|

l

I

Cuen

I

I

|

Day of Menth

17| 18] 18] 20| 21 22| 23] 24 25/ 25| 27] 28] 23] 20| 31

Licensed Operator

l

l

l

l

Otners

|




Form JWXJ18 A
4/83

W USASIY DEIARTMENT OF SNVIAONMENTAL PROTECTION
O1VISION OF WATER ASSOURCES

WATER QUALITY MANAGEMENT ELIMENT

GRO

PLEASE TYBRE QR PRINT WITHN FALLPOINT ‘SN

"I WATER ANALYSIS ~ MONITORING WELL REPORT

FPACILITY Name .. S 10 NG
Unocal Che=r=al (‘arteret NJ MW-14
LA8 NaMmS i
NANCO Laboratories, Wappingers Fallg NY
SAMPLE DATE —
NJPDES NO. WELL PERMIT NO, YR.| MO.| DAY NJ LAB CSAT, NO, wWQM USE
Rl ~ddAdddg lzlelfolelaisia{y] [Bi9/0[2]ol6 b Rlalslo] O
i : 3 ] 16 17 3 23 37 <o
THE SCHEDULS INDICATED SELOW IS TO 32 U8SEAVED FAOM 0:818,8] TO (689 2
MO, YL M0, YR,
SUBMIT WITH SICGNED T-vywX{0l4
SAMPLING MONTHS
_5" E; 5_:;-% -_; (;- ;';:. g ég ANALYSIS UNITS PARAMETER VALUE
Elevation of to0 of well casing witn cap ol feet MSL: , , ,
, {a3 soezitied in wall camoletion regor) 10 nearest .01 12 Jg:
& Elevation of original ground level fest MSL: , l ,
{as soecified in wetl camoletion resort) to neares: .0! ny. 3 £
X >< Qeoch 0 wacer table from t0o of casing grior to fees: to g8l21(s]als l 1 44 [ '
samoling with c30 oft nearest .01 IR eI
X , Oepth 10 water tabie from anginal ground level feet: to 7i2loft]e , , , ’
| prior 1o sarmoling nearest .01 19 .1719]
] | ]X I ] | | | Amenic, Dissoived UG/LasAs Jol1]alala] | | | | b
, ' I | l ' ' , | Sarium, Dissoived uG/\ as 2a 0!!'0'0'5 ] | | ’ I | ‘
| 1§ 01 1101 1 | |[siochemicsi Oxygen Demand - 5 Day MG/L olofafsfof T LI LT
FL T )] | cadmium, Oissaived uG/Lasca jof1]alzls{ | | | | | |
I X ] IX] | IX] | | entorice. Dissoived uc/LasC f8l2]l2lels] | |3]2[1j0}0
, ' ‘ l l | l f l l ' Chremuum, Diszcived UG/LIsCrLOIIIO‘IJ}O (I I , , |
| l b l J | | | | | Chromwm, Oissolved, Hexavalent UG/L as Cr 0!1‘252;0 l | l | |
I ! ! | | ‘ ' | I | - Chemicat Oxygen Demand (CD0), Dissolved MG/L OIO[JH!! f , | , |1
bbb bbb ] ) cotiferm Grous nncome (7(alalsis| | | | | ] |
P bbb | caior P:.Ca ofofalalof F 11111 |
' ’ ' ' l l I ' ' , ' Cacper, Discives UG/L as Cu 0!1'0'410 ' , | , I i
PP bbb ] eranice Ton mMG/Les o Jololzlzlel | L ]
I I | ' I I ' l l l | Sagrin, Tortai uG/u 3‘9!31950‘ | [ | ‘ f ’
' ' ' | l I ' | ' l | Fluarice, Ditglves MG/L as = O!OES’S:O N ,
l I ‘ ’ ‘ ’ I ' ' ' ’ Gross Along. Dissslves P2/l O;IISEO.!J ! , ’ | ' | '
L bbb | | Gross 3ea. Dizaived P=/L ofzisigial + 1 111 1|
[ L1 b b1 ]| | | Harenen, Toal as CaC3y MG/L eiofgtaraf t 1 11
FL LT T 1 T 1T T 1 [reon oisaives uG/Las e Jofriotais| T LT
P XA LT ] DX || Lead, Dissaives uG/Las?3 oftfofela) | | 1111 |
UL p 1) | Cincane, Toral uG/L djgirigial b r i b0
bbb ] | Manganess. Dissaivee UG/l ojrta-sys) | L[] |
- . y :
| N Pl Dby | | Mereurm Dissoives uG/L thia'sla] 111 | 'al
L) 13 24 4 .
VALUE COOING AULES AND ¥ s i
T 1203 Li

REMAAK COQOES CN REVEASE



NEW JERFEY DE24ATMENT QF SNVIRQAMENTAL PRQTESTICN Pige
OIVISION OF wa TER AESOUACES ¥ -

WATER QUALITY MANAGEMENT ELEMENT

GROUND WATER ANALYSIS — MONITORING WELL REPORT

Form VWX J15 3
4/83

PLEASE PYBE QR PAINT MITH JALLPOINT AEN

SW 10 NG,
FACILITY NAme Unocal Che=izals - Carteret, NJ o L_ MW-14
LAS MNAME
NANCO |aharatories Wappingess.-Falls. NY
SAMPLE DATE
NJPOES NO. WELL PERMIT NO, YR. | MO. | DAY NJ LAB CERT, NO. wQaMm USE

(] ~dolol2lslolr[7] [Zdolaialsilf] (glololloly]  [[3lalslo] [
- 16 17 22 T T3
THE SCHEDULS INOICATED BELOW IS TO 3€ Q8SERVED FRACM 2' 8! 8 8 TO x's. ] '2

SURMIT WITH SIGYED T-VWwX-014

m
SAMPLING MONTHS ;
_-’f E ; 3‘ §_§ :';: 5 .:g’" g' é 3 ANALYSIS uNITS PARAMETER vaLue §
' l Mezhaxyenlor, Toul uG/L 3[9 4‘3[0 | | BN i
l Methylens Siue AgTve Sulvunces MG/L 3’3 2'5;0 ' l l l I l
' l I ' Nizogen, Ammonia, Disssived NH3 « NH as N MG/LasN o 0!5:0!3 | | l | | |
Pl | | | | | Niwrogen, Nitrate Dissatved mG/LasN fololsivis]l 1)
1P| | ocer T.ON, olajatals| |} | | | |
HREEREREL Standarg Unis_[0]a]aiola] | | 17 .]411
l l | l '.l | Phenais, Tatal Rezaveratie uG/L 3'2’7’310 bt l ' ' I
Pl V] 01 | Radium 225, Dissaived Perl olafsfolal | i 1 1] I
P11 1] | | Racium 228, Oissaived - P/l gfv]atsis| | I | 1| 1
F LT b T ]| | Setenum, Dissaived uG/L altftleys) 1L
FL LT ] siiver, Qissaived uG/L ojtlalzfs{ 1 I | |} !
F'T 1T | Secium, Qiuaived MG/L olalaialal 1 0 | ]!
| DX [ ) |0 | | Suitare. Qissaived tas SO, ) MG/L olaisjeis| | V|1 1!
| D T IX | XTI || Tot Oissatvee Satigs (TSI P 7ial3:ala] i 1} I5I12
[ T 11 0110 | Tatai Qrganc Cartan (TOCH o olalsialo) | 1 | 1 |1
[T b1 | | Tatal Grsame Haiogen (TOX) UG/t rlojaisiaf i 7 1 1]
PPt L] | Tasacmene UG/l slgtaigiof LU | |}
PY b0 b | Tursein NTU aloigiris] i+ 1L
P L )| Zine. Sisaivea UG/L gitia.g.of i iyl
PPy bbb 2 4=2 Tom uGiL sigizizig) L V] b1
[P bbb 2.4 5= Tenl uG/L 330045 LT
RN NEEREREREEE
FLrb b R
EEEEEREEEE HEEEEEEEE
HEEREREEEE Pyt P bt
EREEEEEEEEN RN
HEEEENEEEER [0t Pyt
RN TR
13 13 34 s e
VALUE SZ0ING AULES ANO by N ie st
" 123 3 10

REMARK CODES ON REVERSE




Farm VWX J1§ NEW [EAISEY DEIARTUMENT QF eNVIAQNMENTAL ?9Q0TS o™ 0N
4/83 CiviSION QF warza RESOURCSS

WATER CUALITY MANAGEMENT SLIMENT

GROUND WATER ANALYSIS — VOLATILE ORGANICS REPQRT

PLEASE TYRE SA ANT WVITMN JALLADINT 2SN

FACILITY Name UnocalChenical _ Carteret, NJ ’;mo.vo MW-14
ad Name
L NANCO | ahoratories- Wappinger Falls, NY
NJPOES NO, WELL PEAMIT NO. ‘?;‘f‘;’,':f,_c’,“o’f, s LAB CEAT NO.
[} ~ldoJddddg [de{ad3dHi] [esfol2ok] Galddd
T v s 17 13 b¥) 37
THE SCHEQULE INCICATED SELOW IS TO 38 Q8SERVED FROM Mﬁ’ TQ D__Blg_'!
M0, TYR. 0. TYX.
SUBMIT WITH SIGNED T-vWwX.014
SAMPLING MONTHS ;
HEE 5‘53’ ] 5 } iii ANALYSIS uNITS PARAMETER VALUE §
X1 | X X Acrylonitrile uG/L fsf2ir)s| | | | | |25lk
| NI 1! 3enzene uG/L Ilalaizlof | | | lel.I2
ol i | | | 3comotorm uG/L f2iri0is] [ 1 | 11].10|K
I TEe b T ] T 1 | Carmen Terracaionde uG/L f2rfer2l 1 11l io K
| bl b b b L | Chicrooenzeae UG/L 3jsf3taivf | )| J1L 0K
b 11 b b T ] | Cseredisromeoetnane uG/L Jlse|3t0'sf{ t | | 11).10]K
T 117 1[I0 1 (1] | | Cheroterm Gl alz(1i018] | 1 1 111,10 ]K
I 1. 1 - Cicatoroetnane uG/u alaiglg] [ 1 | 11).:0]K;
Porir b e b b | 2. Oientorsetnane uGrL 3la'sizi] P i1 i1 i0{KI
Pt b b b BE 1,1 - Dicnioroetnytene UG/L lafsiaolr] | i | j1}.i0]K
Pobole b 1, 2 - Dienlaroorgoane uG/L ajstats| | 1] 11}.10]K
bbb e Svibenzeme uG/L slafaizio] V1L 14).03
P e b | Methylene Chigrice uGru 3lalalzv3f 1) 1110 K
Poroate b b | 1.1.2. 2. Tetracaigroeane UG/t lals e 5] - 1 1 110K
PP L bit i) i || Tetracataroesyiene UGiL 3Maiairsp 0 T HL 0K
R N N Toluene uG/L Jlalgiv 2 i 1. 01K
Probocbe i b B )11 1 Treatorcenane uG/L 31415.0 5 v 1. 0) K
PV e bl 1.1, 2. Tecnioroetnane uG/L dialsio] 0 0 1.0 K
PUb b b e ) D) | Trenieroatayiene UG/t lgirizie] i | 1T H.i0IK
Plod ovd b e L] vinvi Chisrice UG/l 3191177 3 ;10| K
bt b i Tl | Aeraiern uGiL 141271 @ D 12 51K
P o Chigroenane uG/L J18i3 . 1. OIK
[T v o P11 | 2-Coigroenyiviavi Sxner uGit 31141575 i1 1Ti. .0JK
PP oo b b Jdicntgrasromemecnane uG/L SR NI IR D3 I I i1, 0K
PPy ot b bR i 1. 1- Oicmtarcaracyiene uGrL Italsig3) i ] 110K
. bbb LR T | Metavi 3ramice uG/L SFETR TR I N 11
PEob i 0 b | Mesmyi Shionge uG/L J4igir:3] ! v 111. 0K
1 T A T O A N N 1.2 trang - Qicmieraernyiene uG/L a5 4.5 ¢ 1l
P i b b b 1.2 Dicniaronantene uG/L 318133 54 ¢ ¢ i1, gl
IT | ' 0 | {01 i [Il | |1 33caiaraoenzeme UG/L 3413,35.5 - - ' 1. 0K
N N A 1.3 2iengraceniene Gl MY T !L : 111, : 0IK
3 13 14 «d =3
VALUSE CSOING RULZs AND 3 43 :5 IERE
48 bl b T 40

REMAARXK CCCES QN AEYEASE



Form YWX 317
Pl

NMEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION
DIVISICN QF WATER RESOUACES

WATEA QUALITY MANAGEMENT ELEMENT

GROUND WATER ANALYSIS — MONITORING WELL REPORT
ACID, BASET/NEUTRAL ORCANIC COMPOUNDS

PLEASETYPE QR PAINT WITH BALLPOINT PEN
FACILITY hant Uaocal Caemizal - Carteret, NJ IO v 14
LAS WaME | NANCO Laboratories - Wappingers Falls, NY
SAMPLE DATE
WIFOLS M. WILL PERMIT NQ TR. | MO. | DAY MJ LAS CIRT. MO, weM LSt
E ololz2lslolz17) 'ﬂﬁ-EEPISN 8[9o2[o]e] m g
{ 5 .

& SCHEDULE INDICATED BELOW I TO BE OSSEAVED FROM P81B8] v 10:81912]
ua Th N0, } 8

SUIMIT WITR SICNED T-YWIXQ14

.

-

BAMPLING MONTIE . E
i 1 ; ! ;} frjgig L aurEs wnITS PARAMITIA vaLuE é
I 2-Chlarashenal uz/1 3 4[5[5[5
l f 2,4-Dichloroshencl ug/l 1lalelolt
2,4-Dizechylphenol ug/l slalslals
] ‘ | 2,6~-Diaitro—o—cresol ug/l - S{721716]013
| | 2,4-Dinitrophenol ug/1 3alslLie
I | 2-Nitrophenol _ug/l 314]519]1
i ! | 4-Nitrophenol ug/k--  [3]ef6]4]9 |
i ) p-Chloro—=-cresol ug/l 3{4i4si2} | |
] | | Penzachlorsphencl ug/l sololaf2] | 1 1|
o Phenol ug/l SIALIELE HER
| | HE 2.4,6-Trichloroshensl ug/l slafslzft| b1 L E L
| | L4 - IR RER
T LI I T T [ aemmemeres . Tllalsl L1111
NN fo) | Acenashzhvlene uz/l vlel2lalal | BN
HERER | | | Anghracese ug/l efafziof || | 14
Pl b o Renzidine ug/l sleitfalof + ] |1 I
PP r b |1 Bemzanthraceze uz/l slalslztel 111 H T
PP bbb L] | Beazapyrese ug/l I EERE R
| | b | 1 3,4-3enzoflusranthexe ug/l a2yl p L
| | HEEEER Benzcperylene ug/l 3|als|2]l P
' ! [ | | ! | | | Benzofluoranthene uz/l 3edaledz] | [ | ||
| | | || Big(2-chlorsethoxy)sezhaae ug/l NARHOEETEER
l | | | | | Bte(2-chlorseshyl) Echer ug/1 AR EEEEER
| ) | | 1 1 | | Bts(2-chlrotscpropyl) Ether ug/l 3ef2ig3[ 1 1 1111
HEER P11 | | 2es(2-eshylhexyl) Phehalaze ug/l ajsiijojof | i 1 11
‘ | | T [ | | 4-Bz==cphenyl Echer wg/l. P3jeje3ef Lt
| | L Butvlbenzyl Phchalate _ug/l alalolaf 1] ] | '
I | | 2alflacraanhrhalona uall fc's’nll | | ' ' I
F ]l gomnracaonenyl puoavl Ezher ug/l Walslett] 11 LI
" 23 34 40 o}
VA LUE CLOING RULES AND a se et e
© T " 80 40 3330




NEW JEASEY DEPARTMENT QF gnvimONMENTAL PROTIC

m"”“"'o" DIVISION OF waTER RLsIURCLS

r2 _ WATER QUALITY WMANAGEMENT ELEMENT

GROUND WATER ANALYSIS — MONITORING WELL 3:PORT

ACID, BASZ/NIUTRAL ORCANIC COMPOLNDS
PLIASETYPE QR PRINT WITN BALLPOINT PEN

) 3.
FACILITY Naste Uaccal Che=zicals . Carteret, NJ Iswmh MW-14
LAZ .AmE ] .
NANCO | aboratories - Wappingers Falls, NY
SAMPLE DATT
NPTLE HO, WILL PERMIT MO, TR. | MO. | DAY MILAS CIRT, NO, weM Ut

. E} ‘~o 'EEM'@ g[9lo]2]o E;l

TWE SSHEDULE INCICATED SBELOW 15 TO B2 ORSEAVID FAOM Q._;&Er.g, To 1018192

=0, YA,

SURMIT WITR SIGNED T-YWX0!14

SAMP LG MONTS

ATMARNE

ILJF IR FY . s ST eamwmn v
Chrysene ‘ug/l 3 4[3‘2 0
/ z Didenzanthracene ug/l el slsls
i j 1,2-Dichlorobezzene ug/l 3elslals
| ! 1,3Di{chlorobenzene ug/l 3{4]5(6]56
.' ! 1,4-Dichlorobenzena ug/1 3{418)7)1
! . 3,3'=Dichlorabenzidine ug/l 314]6/3)1
J I Diechyl Phthalate ug/l 3|4)31316 |
| | Di=ezhyl Phthalate ug/l 3]4]3)4f1
! ' Di{-n-butvyl Phcthalate ug/l 3l9l1itlo
| | ‘ 2,4-Dinferocolulene ug/l dalsitfnf 1|
| : b 2,6-Dizitrotslulese ug/l IBEEDERERE
RN Di-o~oc2yl Phthalate ug/l 3l4si9)6] | | }
HER 1,2-D¢pNenylhydrazine ug/l RIEYRIRANC T
Li] | Fluorantheze ug/l 3fal3lr16] || !
| ] Flucrene ug/l IR ERER
|- | | Bexschlorobezzene: ug/l sjsfrfofof 1 11 1) |
|- b1 Hexazhloraduzadleze ug/l IDEERIEEEEN
[ |1 HBexazhlarscvclosenzadliene uz/l sjafatals) |04
| | Rexazhloroethaze ug/l fal3lslsl 1L d
| | Izdenszvrene uz/l afefofaf 1L E
| | Isoshoroze ug/l e|afols] 1111 '
| | Nazhshalene \ ug/l Malslolel 1111 |
[ | 4 Weroahonzans uz/1 sefdeaf T
' | HoWlowngndimanrslygnina w21 1 4'4!3'5 |1 | '
' ' | N-.‘H:r:w‘.‘t-:-;r;:vh:ine ugz/l I alel2fgf | | | | ||
|| | N-N{zrasodiphenylazize ug/l J] 4f 4f 3 J[ J 1 {1 |
r | | Phemancshreze . { - uzg/l Jofapsjy || | | |} '
F )] Prrene ug/1 plalelslg 1 [ 1111 LL
HEN 1,2,4-Trichlorcbeazese uz/l P {LEED HEEEE l‘
VALUE CSOING RULES AND § E.::::. 3:‘, i
P™ 1113 7% 0Q

REMARKX CODES ON REVERSE




Form yvx 317 MEW [ERSEY DE2ARTMENT OF SNVIRCNMENTAL 29QTI2 0N
OIVISION OF waTZAR AESOURCES

483
WATER QUALITY MANAGEZMENT SLIMENT

GROUND WATER ANALYSIS - MONITORING WELL REPORT

PLEASE TYRE QR IUNT WITH 3ALLP0INT IEN
[FaciuiTY Name Uaocal chemicals - Carteret. NJ 79 Mw-14
aname NANCO | aborataries - Wappingers Fallg NY
NJPOES NQ. WELL PERAMIT NO, ::.A:';Eo.o|‘of\' NI (AB CERT. NQ. WCM USE
bl pEMLLER] [OPEE  [iid] |
THE SCHEDULE INOICATED 3ELOw IS TO JE OGSEAVED FAOM %f [8""8J TO L?‘LB' 3"21
SUBMIT WITH SIGNED T-vwY-0l4
SAMPLING MONTHS 5
g 3 ig §§ :;' :,' § 3 g_g ANALYSIS UNITS PARAMETER VALUE g
X Ix x| | X | Specific Conductance mhos/cm | I | Isl9le
|1 | | L
x| | |x x| | |x) | Floating Produce inches | I 111 lo
L | l ' | | RN
X xl | Ixl | Ix Tocal Xvlenes ug/1 Fd1L Tl 1.jo
NN l LT
NN | | FLLd
AR REN |1 il
HEEEEEEEEN HEEEENENR
AR AN
RENEREEEEN HEEENEREERN
RN EN EREN RN
HENEREEEEEE EREEEEREEN
EEEENEEEEN AR REEENE
HENEERERENN HEEEREEEEE
HERENEREEEE HEEE IR
HEREEREEEEE AEEEEEEEEE
EEEEEEEREE AEEREEEEEEE
RN N
HEEEEEEREREEE FErr g
HENENEEEEE HANEEEEEEE N
AR REEEREEEEREN
HEEEENEERE NI
HEREENEEEN NIRRT RN
NN NN
RN R
BN b g v
VALUE COOING AULES AND 2 G 334
- A 21 5o

REMAARK CCCESCN REVERSS




Form T.VWX Q14 NEW JEASEY OEFRARDUENT OF ENVIRUIr Iy T AL PROTECTION
s/83 OIVISION OF WATER RESDUACES

MONITORING REPORT — TRANSMMTTAL SHEET

NJPOES NO, REPORTING PERIDO *

[ X- ] rm -, ryrm

0101216101714 Lo Lo fmes ] 0 1]

""aocal Chemical

PERMITTEE: Name

Addresus 1345 North Meacham Road

Schaumbura, IL 60196

FACILITY: Name __ linacal Chemicals Nivision
Address __350 Roaseuelt Avenue

Larteret {County) Middlesex

Telephone _ 201 ) 541. ﬁi . —-

FORMS ATTACHED (Indiczte Quanriry of Ezch) QPERATYG EXCEPTIONS
SLUOGE REPORTS - SANITARY
[Jrvwxoer [ Jrvwxocs [ |mvwxecos OvETESTONG

TEMFOAARY BYPASSING
SLUDGE REPOATS . INOUSTRIAL

OISINFECTION INTERRUPTION
DT-VWX-O!OA DT-VWX-OIOB
- L WORTTORIMG MALFUNCTIONS

0ooooao g
BRABAR:

WASTEWATER AEPORTS UNITS SUT OF OPSAATION
E]‘r.vwx-on Drw«x-orz Dr-vwxms OTHER
GROUNOWATER REPORTS (Derzl agy “Ye3™” on reverse side

mvwx-msm,snmwx-ms vax-an in approgeicx spece.)

NPODE ISCHARGE €POR . - o ‘
S 9isc GE MOMITORING A T NOTE: The “Hours Arrended cr Plant” on the

D EPA FORM 13201 reverye of cha sheet must 2lso be complered.

AUTHENTICATION -1 certify under penaity of law that | have perscally examined and am familiar with the
information submitied m this decument and a2 zs=achments and that, tased on my inge
of thase individuals immediately responsibie for czmining the infarmatian, | believe the
sudbmitied infarmation 75 true, accurate and cormoi=e. | am aware ‘hat shere are signific
penalties for submitting faise information mcluxting the possibility of fine and imzriscnr

LICENSED CPERATOR PRINCIPAL EXECUTIVE OFFICER or
OULY AUTHORIZED AEPRESENTATIVE

Aiceny DATYL W. Dierwechter

Name (Printec) Name ()

Supervisor Envirormental
Grade & Regittry No. Title (Prirr=dy JAffairs .
) ) [ /! f ,.f +-
Signature Signature — L:" L — i, SR7EN
Date Date March 21, 1989




OPERATING EXCEPTIONS DETAILED

HOURS ATTENDED AT PLANT Mann Lt ] veur Lt ]
Bay of Month 1] 2] 3] 4| e|6]7]a]a]of1n]12]13]1a]1s]1s
Licensed Qpenator ' ' | [ ' ]
Qwen l ' ’ l I ‘ l
Oay of Mant 17| 18] 19] 20| 21| 22| 23] 24 25| 26| 27] 28] 29/ 30| 31
Licensed Operator |
Qtners ' ' ' l




W SASEY DEFAATMENT QJF SNVIACNMENTAL PAQTICTICON
QIv1SION OF WATER AESOURCES

WATER QUALITY MANAGEMENT ELSMENT

'O WATER ANALYSIS — MONITORING WELL REPORT

Forem /WX 315 A
4/

GRu

PLEASE “VPE JRIAINT MITH JALLOIDINT I1€N

SWi0 ANY MH‘16

FACILITY NaAME N ,
Unocal Che=r-<al Carterst Nl {

A8 NAME

NANCO Laboratorjes, Wappingers Fallg NY

WELL PERMIT NQ.

SAMPLE DATE

YR.| MO.| DAY waM US

NJ LAB CEAT. NO.

m

.

NIPOES NO.

@ NJM [’2[6]-@!9|3|513] [;'—[_'_I]

Eblalslo'

32 23 37
THE SCHMEDULE INDICATED 3ELOW IS T3 328 C8SERVED FAOM LQM&] TS LQL.BL_Q'_Z'
mMO. YL MO. YR,
SUBMIT WITH SIGNED T-VYwX{0l4 .
SAMPLING MONTHS z
-E.E §' E::-E f ‘g' E g LY ANALYSIS uNITS PARAMETER §
/ Etevation of too of weil casing with cao off fest MSL:
{ag soezilied in well comoletion regorz) to nearest .01
Elevation of original ground level feet MSL:
{as soecified in well camaletion resars) to neares: .01
X Oeoth 0 water tadle from tao of casing prior te fes2: to 8l21s!4is
samoling with c10 oH neares: 01
Deotn i3 water tabie from criginai ground level feet: 0 72 QI] 9
! prige 19 samoling nearest .01
XA | IX] | X | | Anenic, Dissaived UG/Lus s Jaltlalale
FE bbb | ] ] sarium, Oissotvee UG/Las3a Jol1]olels
g LT 14| {siochemical Oxygen Demand - § Day MG/L ololali]fo
F LT L) | | cadmium, Dissoived uG/LasCa Jo]1]olz]s
X1 | IX] | IX] | |cntorice. Dissaived uG/L sl |8l2l2lals
l ' l I l , , ' f , , Chromium, Dissolved UG/L as C:LO'IIO!3!0
l I fl | ||| | | Chromium, Dissaived. Hexavalent UG/ as Cr a1 |252f0
' ’ || | | ' | f | I | Chemicat Oxygen Q2mand (COO0I, Oitsolved MG/ 0[0'3,’4§l
b It b} | Cotiterm Grous N/1CO ML 7[4[0[5!6
N T T T T O IO B 9P P:.Co ololalslo
' ’ l ' ' l l I , ' I Caooer, Ditsoives UG/L as Cu 011'0!410
' | | | l | | | l ' , Cranice, Toral MG/( 93 CN olol7!2]o
LT b L | saarin T UG/L alglaislo
Pyt | | | | Fruorce. Dissoived mGiLas 2 lalolaisio
| L L b L L1 [ Geoss Aiora. Disssives P2/L oi1lsials
LD LT L LB T | Gross 3¢z, Dizaived PesL al3slala
L b b | ] | Hareness. Tatal as CaCS, MG/L alojslajo
L b b 1] |iren. Oisaived UG/Las 72 [o]1]als]s
| NI IXI | |>(:T | | leag. Qitsaived UG/Las?s |o]1]olals
' PP L b b)) | cincane. Toral uG/L 3l9|7|8l2
1l [ L1 L] 1 ] | | Manganee. Oissatvee UG/ of1]0!s5(s
| N | M | Dd | | Merzur Dissalves uG/L 7|!!8!9|’J
VALUE CCOING RULZS AND 53 SS 35,
T 1213

REMAAX CODES ON REVERASE




l fonﬂVWXClsi NEW JEASEY OEIAATMENT OF SNVIRONMENTAL PAQTESTICN Page 2
/a3 QI1VISION OF waTER RESQURCSS
WATEA QUALITY MANAGCEMENT SLEMENT
I GROUND WATER ANALYSIS = MONITORING WELL REPORT
PLEASE I'YRS QR PAINT MITH JALLAPQINT AEN
I FACILITY Nave Unocal Che=izals . Carteret. N . i'_o e MW-16 :
LAS8 NAME |
NANCO I ahnratnripg,W_Fa] 1s. NY f
SAMPLE DATE
I NJPQES NO, WELL PERMIT NO. YR. | Q. | DAY NS LAB CEART, NO, wCMr USE
5 ~pbkkbil] EEEEOEHF (111 [akky | O
3 [ ? I 1 2 2 2% b
l THE SCHEQULSE INOICATED BELOW IS TO 3€ Q8SEAVED FACM L();!g_'ar'gj TO W
I SUBMIT (TH SICNED T-YwX-014
SAMPLING MONTHS %
I ] £2:8 §_§ 3 E 3“ 3 25 ¥ ANALYSIS uNITS PARAMETER value é
l ’ ' ’ I Methaxyeniar, Toul uG/L Jjg 4|3]0T| | Pl
RN | | Memytens 31ue Acsve Sussancas MG/L slglalslof 1 1 )1 1} |
I l ’ , l ’ l Nigegen, Ammonia, Oitsalved NH; « NH, as N MG/Las N Jalo 5‘0!3 I l ' I , |
P | | Niwragen, Nitrate Dissoived MG/Las N fololstris) | 1]
I L1 L]l [oder T.O.N. ofofalals| I 1 1 |1
X T IX I IX | |eH Stancarg Unis [0f0aiala| | | | | | |
l ! | l I ‘ ] I | Phenols, Total Rezaveracte UG/t 3l2]7t3t0 ! ! l ! | l
I T T 11 T 1 VT 1 | | Rediom 225, Oisorvea PerL olalsjols]| | i | 1] |
[T 1 T ] ) ] ] | Radium 223, Oissaived P/t glt]|alsis| | | ] || 1
| |1 b1 | | setenum, Oissaives uG/L ofrsfsysf LTI T
I Py bbb b1 ) T ]| siiver, Oissalved uG/L aitiafzls] I 1 )| | !
L LT LT T 1 ] secium, Oiuoived MG/L ololsizla 1 1 1] ] 1
I | D(I | IXI | N || Suifare. Oissaived (a3 SO, ) MG/L °|°i9i":5 RN
X ] IX 1 X1 | | Totai Cissaivea Saiias (TOS: pos 7iof3fatal ¢ I} 1]
L LT 1T || Tetat Crganie Carsan (TGC PosA olalsigiol | | ] I |1
I ’ [ 1 , ' ’ I | ' l Tatat Qrzanie Halogen (TO X) uGrL 7!0'.’”5:3 P , | ||
FT TV LT L]t | | Texacnene uG/L lglalala) TV 1 | ] 1
L L] ] ruescis NTU ataioizis| [ 1} 1 | 1 |
I | XL IXG 1 IX] || Zine. Sisaivea uG/L oitforsiol i LT
L L bbb ) ]2 4=3 To UG/L sbalatzig) 1V 1 1 1 1
I L bbb 2.4 57 Ten uGiL Jigjolais| | i ] 1|
EEEEEEEREN R EEE
RN B EE
|Hunw:||z IR
HEEEREENEE s
HEEEEEEERE RN
Illlll!l!ll! i prritt |
EEEERENE N
i% ) PEBY VED
I VALUE CSOING AULIS AND by ' 30 it
REMAAK CCOES ON REVEASE ™ 1273 3 40




Farm VWX IS
4/93

NEW JEASEY DE21ATUENT QF SNVIAQNMENTAL 29QT ST I0N
OivISIOM QF waTZA RESOURCES

WATZA CUALITY MANAGEMENT SL_IMENT

PLEASE TYPE QAR IPAINT WITHN JALLPQOINT €N

GROUND WATER ANALYSIS - VOLATILE ORGANICS REPORT

310 vQ

REMARX CCOES CN REVEASE

FACILITY NAME
I UaccalChemical . Carteret, NJ l MW-16
el NamE
L NANCO ) ahnratories- Wappinger Falls. NY
NJPOES NO. WELL PERMIT NO, 3:.",'.:23.",‘?:’3 .+s LABCERT NO. wWQAM USS
0 © O d7dd47 [2ls]{oTolalsl3H] (T 11T] |34 0
Y T 1 v s 17 1 3 37
l THE SCHEQULE INCICATED SELOW 1S TQO 3€ OBSEAVED FROM M TQ m.'_a.l_9'_2.!
MO. TR, ®O. YR.
| I SUBMIT WITH SIGNED T-VWX-014
%, ]
SAMPLING MONTHS E
I f£83% §-§ : 5 § EE ANALYSIS unITS PARAMETER VALUE §
M M r Acrvyionitrile uG/L 3fal2]1 |S I | 1 ! |
| b | RE | | 8enzzne uG/L 3lsaloizlo] | o
I LT T 1T 1 ] 8romotorm uG/L 2iteis] I LT
] tEr bbb ] 1) | | Carsen Tetracmtonce uG/L 2oz | L
Pl by H | | eniorecenzeae UG/l 3fsf3iair| | | | |
I Vb b b i 1 1 1 | Crierodisromeetnane uG/L 3lef3tais| t | | ]
T 117 1T 110 1T 11T 1| Coiaratorn Gere  [3lziias] T 1 1 1 1]
IR 1. 1 - Dictoroenane uG/L Ilalalgis| I 1 1 1]
I Pyl b b il b |1 2- Dientorcernane UG/ Jlatsiain| VPP
TN 1. 1. Dichigroethyiene uG/L Jlalsiols] L1 d )
bbb b b b T |1 2. Oiealorosreoane uG/L slaistats| VL F )
bbbt Sinvibenzane uG/L stafaiziof b
I Polorbe b Metnviene Chiorice uG/L Jlalataraf LV}
Poroalo b il 1.1,2, 2- Terracniorse™ane UG/t Jials s i bt
NIRRT Tetricniaroenylene uGil Jalayzos)y o LT
I Lo 4 i i T b i b ] Toluene uG/L slaloi1 2 AR
PEob by i fi b bbb b 111 Trenteraemane UG/L 3i415:0°6) 1 v ]!
I 1,1.2- Tricrigroetnane UG/t talsivie) 4 3 b
I Yol Hbr T D Theveroetnytene uG/L IR N I R R
P e b v b L | vinvi Catarice uG/L 3pgivrosf o i b
Pyl b b e || Aerorern uGiL Jlsiz21-Q Lol |
I O T R T O O B Chigrzenane uGiL Jral3: Coy o
IR 2 - Chigrsesviviayt Tiver LG/k Irals 7 8 ¢y 4}
N T R O N A I Qicnioranromemesrane uGiL Aty zes) ooy
I P b b B Hib 1 |1, 3. Cientorcerasyiene uaGit Jlafsracef 1 F L
T T S T I O I O A Mernyl 3ramice uG/L BRI IE IR I B R B
Ve ik b i Mesnyi Chigrice uGiL Ilsigiregf oo
I fror v be it | 1.2 rans - Dic=teroesnviene uGiL Jaisians] i b
PV i b b v 1, 29eniorooenzene UG/L TR T I N
eyt e | 1.3 Cicmiarotenzene uG/iL Jtsalsis s 0 b b
I i bbbl b 1.3 Jicntaragenis~e uG/L MEIE IR I P
s J 13 34 4Q !
VALJE CSOING AULIS AND 3 33 <9 e
l 48 b 2 T3 40




Form YWX Q17

(¥, = P!

QIVISION OF WATER ALSOUACES
WATEA QUALITY MANAGCEMENT ELEMENT

NEW JERSEY DEPAATMENT OF ENVIMONMENTAL PROTECTION

GROUND WATER ANALYSIS — MONITORING WELL REPORT
ACID, BASE/NEUTRAL ORGANIC COMPOUNDS

“TNE SCHMESULE (NOICATED BELOYY 5 TO 8E OS8SEAVID FROM LO_|_§L§L§ ™ QE_EJ.ZJ
N TA o, YA

SUIMIT WITH SICNED T-YWX014

PLEASE TYPEQA PAINT WITN BALLPOINT PEN
3.
FACILITY Maut Gaocal Ciemizal - Carteret, NJ ™% v 16
LAS naML NANCO Laboratories - Wagpingers Ealls  NY
garrLE DATE
RIFOLS WO, wILL PERMIT NQ, TR, | MO. | DAY M LABCEIRT, NC, woM L3
AAAE EEIOBEBEN [LI111] [hlEl | [

-

SAMPLING MONTNE |~ e E
14351588344 S o ars [ pnasertn v
2-Chlgrachenol ug/1 NARAN
‘ 2,4-Dichlorophencl ug/l 3laleloh
, ! 2,4-Di=echylphenol ug/l 3 tlelols
3 ' | 2,6~Dinitro~c—-cresol ug/l - C121716]0)3
I i 2,4-Dinterophenol ug/1 31el6ille
[ | 2-Nitroshenol ug/l1 SIAIE IR |
] q | 4-Nitrophesnol ug/Lk-- Jlaf6fe]9 [
i ! p-Chloro—=—cresol ug/l 3j4i4)5]2 ]
| l Pencachlorophenol ug/1l 3lglolal2] | |
I ! Phensl ug/l sfafelsls] |1 1|
| : 2.4,6-Txtehloraphensl ug/l AN EEERRR
bl l . HNENEEREER
R R R R PPy pz/1 elalate U4 H LT
|| | ! bl Acenashshvlene ug/1 alalalolof 1 HH 1|
HERENEE [ | Aathraceze ug/1 sjef2f2jof 1t 1-0
| | | | | | | | ! | Benzidize ug/l 3[S|1|2|0 || "l ||
HEEEREEEN Benzanthraceze ug/l alefsials] |1 )11
PP bbb | | Bezzspyrese ug/l sfaqajeqrp L
BEEREER 3,4-3emz5flusranchese ug/l sjajzizjef 1L
| [ K Benzoperylene ug/l Jlefs)2)r) || bl
| || | Benzsflugranthene ug/l alefaleal2]l 1 L | |
| | | | Bis(2-chlorsethoxy)=zeshase ug/l laf2frief ||| HE
Bic(2-chlorseshyl) Ezher ug/1 alef2fzi3l 1L L | |
| | | | | Bis(2-chlzolscprapyl) Echer ug/l {3fe]2{8]3} | EER
| | 11| | 38¢s(2-ezhylhexyl) Phthalaza’ ug/l sfs)tjojof | | )| |
bl 4-Brz=sshenyl Echer ug/l. Jjajep3fsf 1)
Buzvlbenzyl Phthalate R _ug/l alal2telz] | ' l | '
I | 9ePNYavr manhebalpma w2/l Velelaly] | | HE
[ 1 4orntncaahany) Phe=v] EiNer ug/l alelenn) 1111
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o o 8 8¢ 99 3340




Form YWX 017

]

r2

NEW JERSEY DEPARTMENT OF EnvIRONMENTAL PACTICT

OIVISiON OF waTIR AgsauRCLS
WATER QUALITY WMANACEMENT ELEMENT

GROUND WATER ANALYSIS — MONITORING WELL IZPORT
ACID, BASZ/NZUTRAL ORCANIC COMPOUNDS

PLLASETYPE DR PR INT WITN QALLPIINT PEN

PACILITY NaME

Unocal Ch

eaicals . Carteret. NJ

5w 0 NQ.

MW-16

LALZ . amE

NANCO 1 aboratories - Wappingers Falls, NY

[ S g-12 0 I-N

WILL PURMIT NO,

L]

TWE SCHIDULL INDICATED SLLOW 13 TO BE CRIEAVEID FROM LOM
o P 8

EC/CEEEE]E

SAMCLL DATI

TR,

MO. | DAY

MJLAS CIRT, WO,

|

[11]

o P1819:2]

o Th.

SUBMIT WITR SICNED I-YWXO14

iplalalaly

wCM UL

REMARK CODES ON REVERSE

SAMP LG MONTIE E
1!13:15!!3’}! ANALYES Unrrs PARAMETIR vaLut g
Chrysene ‘ug/l NAREE
] Di{benzanthracene ug/l elslsle
| . 1,2-Dichlorobeszene ug/l 3elslas] 1]
| [ 1.3Dichlorobenzene ug/l 31e[5/6]6
] ! 1,4-Dichlorobenzene ug/1 314]5(7]1
! . 3,3'=Dichlorobenzidine ug/l SIATDER
| | Diechyl Phchalace ug/l 314]313)6
i ] ; Dizethyl Phthalate ug/1 3[4] 3] 41 |
f | ! Df{-n-butvl Phchalate ug/1 dleltflel 1111
| i | | 2,4-Dinterotolulene ug/l sfalel1f1f | l | |
b I 2,6-Dinderocsluleze ug/l 3jej6)216] | ] | [
|| | D{-o—octyl Phthalate ug/l 3j4)5)9{6) | | | |
| | 1,2-Dishenylhydrazine ug/l 3jal3al6] | | |
il | NN Fluorantheae ug/l INABININIE| |
HEER Fluorene ug/l IAEERER [
HEEN Bexachlorobezzene ug/l 3 9|7|0‘0 [ |
f- Hexazhlozoduzadlieze ug/l IDEEIEEEEEN
; Bexachloracvclopenzadiene ug/l falsialsf ) f 1]
| Rexachloroethane ug/l slalafsfsl 1111 )
Izdensovrene uz/l aledofaf 1 H L) |
IsoshorToze ug/l 3lalelols] || |||
| | Nazhshalene N uz/1 stalslolsl 111 | l
{ Nirwrabompane uz/1 slafeladaf 11 1L !
‘ | 11T | moveeensntioosergenees ot LaleTd g e T L]
] | N-N{srosod{-n=sros7le=tine ug/l efefalef 11111
N-N{trasadiphenylazize ug/l IPPEERNEEER
Phemanchreae { - uwgz/} I ERLERE 11
Prrene ug/1 e felslo | 1 [ 11 1]
| 1,2,4-Trichlorobenzese ug/l B k]éié TR RE l
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NEW IERSEY DEPAATMENT OF ENVIRCANMENTAL P90TISTICN
OIVISION CF waTZA RESCQURCSS

WATER QUALITY MANAGCEMENT ELIMENT

GROUND WATER ANALYSIS = MONITORING WELL REPORT

PLEASE TYPE QRAUNT NITW JALLPOINT IEN
FAQILITY NaME . S~ 10 NQ _
[ Unocal Chemicals - Carteret. NJ l MW-16
LAB NAME
_NANCQ I aborataries - Happj_nger{ Falls NY
SAMPLE QATE
NJ LAB CERT. NO. WCM USE

NJPOES NQ.

WELL PERMIT NO. YX. | HO. | DAY

LZI—G]{O'QI3ISI3] u',_l , ,z:] 3 :231 D

[ ~dolo 2l6lol717]

THE SCHEOULS INOICATED SELOW IS TO JE Q8SEAVED FAOM w_ﬂ_ﬂ_g ro (0181912
Q. YR, MO. YR.

SUBMIT WITH SIGNED T-VWYX-014

SAMPLING MONTHS S
-E,E :: E‘Eéffééég ANALYSIS UNITS PARAMETER VALUE §
: II ll ,‘ Specific Conductance ,l,[| l||]|[|

| Pl
| Ill :|||| Floacing Producte || ||||'-|
| ' HEEEEERER
’ I’ ,' , Total Xvlenes H 'll,l'
HNEREEEER NEEEERRN
RN LLrrrerry
EREEERERR NN ENEEEN
NEEEEEEERE HEREEERRN
'Illllllllll EENEIEENEE
. R HEEEEEREREE
TR EREREEEERE
RN RN EE
BEEEEEEREEE R
HEEEEEEEEE HEEREEE R
EEEEEREREE HEEEEREEE
RN R EEE
'HIIHII!H IR
NN HENEEEE N
ii!lllllllll FITT T
R HEEREEEEEN
BN EEEEEEEEEE
HEEEEEEEEE HEEREEEERN
R BN E
RN EEEENE HEEREEEERE
HEEEEEEEEE BRI
L cbrhrte g TR
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Form T-VWX 014 NEW JERSEY Derk A TMENT OF ENVIRUIIRE MTAL PHOTECTION
$/83 OIVISION OF WATER RESDURCES

MONITORING REPORT — TRANSMITTAL SHEET

NJPOES NO, REFORTIAIG; PERIOD °

~Q, Ye, -o, ym,
10:012161017174 (1, 1[8,8] s | 0118, 9]

-Magcal Chemical
PERMITTEE: Name

Address __1345 North Meacham Road

Schaymburg, I 60196
FACILITY: Name Unacal Chemicals Nivisian
Address 380 RBooseuplt Avenue
Carteret {County) Middlesex

Telephaone {201 ) 541- 4~2Z4_ .

FORMS ATTACHED (Indicare Quansiry of Each) QFERATYRG EXCEPTIONS
SLUDGE REPORTS - SANITARY
[ Jrvwxoor [ Jrvwxoos [ ]mvwxcos oveTESTOG

TEMFORARY BYPASSING
SLUDGE REPORTS - INDUSTRIAL

DISIRFECTION INTERRUPTION
D T-vWX-010A D T-vWwX.0108
: MORTTDRENG MALFUNCTIONS

WASTEWATER REPOATS UNITS QUT OF QPERATION

[:]'r-vwx-on DT-vwx-oxz Dr-vwxma OTHER

GROQUNOWATER REPORTS

Dooooo g
BEABAEAR 3

(Deczil ey “Yes' on reverse side

mvwx-msu,s)[]vwx-ms vax-on {n pypregmiazx space.)
NPOES OISCHARGE MONITORING REPORT . NOTE: The “Houwrs Arrended ar Plant” on the
DEPA FORM 3320-1 reverse of ohis sheer must also be completed,

AUTHENTICATION - ! certify under penaity of law that | have perscrually exarmined and am familiar with the
: information submitted m this document and a8l aTsachments and that, based on my ingui

of those individuals immediately responsible for ot@uning the information, | believe the
submitted information s true, accurate and comoiete. | am aware that there are significa
penaities for submitting false information frrckucting the possibility of fine and imprisone

LICENSED OPERATOR PRINCIPAL EXEZUTIVE OFFICER or
DULY AUTHORIZED REPRESENTATIVE
, . 1 W. Dierwechter
Name (Printed) Neme (Priaseoy _DBTY
™ ame SUpErvisor Environmental
Grade & Registry No. Title (Prirre=t) Affairs
Signature Signature

March 21, 1989

Date Date




OPERATING EXCEPTIONS DETAILED

HOURS ATTENDED AT PLANT Month L.L_.' Year L.[_J
Day of Month 1] 2]3|4]=|s 8| 9] 10|n]12)13]14]15] 16
Licensed Operator
Othen
Osy of Month 17]118119(20] 21| 22 24| 25] 26 27} 28] 29| 30|
Licensed Operator
Others




Form VWX 31§ A W JERSEY DEIARTMENT OF SANVIRONMENTAL PROTECTION
ol QIVISION QF WATZR RESQURCSS
WATER QUALITY MANAGZMENT ELEMENT

GRL 'O WATER ANALYSIS — MONITORING WELL REPORT

PLEASE TYPE JRAPAINT WITH JALLPDINT 15N

PYON MW-17

FACILITY NAME .
unocal Che=r=al Carterer Nl

LA Nams
NANCO Laboratories, Wappingers Fallg NY

SAMPLE DATE

NJIPOES NO, WELL PERMIT NQ, YR. | MO, { DAY NJ LA8 CEART. NO.
Rl s~dddaddad T TTTH] [eelolzlolr] Ghlalslo]
1 3 [} 9 le 17 o= 23 b3 4

THE SCHEDULE INDICATED 86L0W IS T3 35 O8SERVED FAOM (0:8i8,8] TO 0,89 2]
MO, YR, MQ. YR,

SUIMIT WITASIGNED T-vWwXdl4

-~e

wCM UsS

m

v
SAMPLING MONTHS H
_5.' E :: 5 ::. 22 __; ;," E g z: cg ANALYSIS UNITS PARAMETER VALUE é
Elevation of 100 of weil casing with cao oM feet MSL: I
{ag soesitied in weil comoletion reoor) to nearest .01 | 9l .1213
Efevuio_n' ot 9riginal qroundllevel feet MSL: , l
{as soecified in well comaletion resort) 19 neares: .01 9.16i3
X Qeon ¢ wares udle from tao af casing prior to fest: to g8l21sl41s l - ,
tamaling wit cac of neares: .01 ! 5 .10!6
Oestn 1o water tadie from original ground level feet: to 7 '2 oltie | Sj
) prior 10 amoling nearest Q1 4416
IXT L T i1 | | anenic. Oissoived UG/Lasas Joli|alola] | | 1|
PP bbb b ] | sarium, Oissotves uG/Las3a Jolrlolols|f L L] ) I
FT T T FE 10 Fd | | sicchemiesi Oxygen Oemand - 5 Day MG/L olofajrlof I 1 11 1]
PP bbb LT ] | caamium, Dissaived uGrLasca feltfolals| | | | | | |
I XTI T IX] 1 IX] ] | evierice, Dissaived | wuemaa |alz]2l9ls] |2|sl6lalol0
l ! l I , | ' ' l I Chromium, Dissgived UG/LasCr |0 I IO !3 lo ‘ | I ' l |
| l | l | l I I | l Chromium, Dissalved, Hexavalent uG/LasCe |0 ! 1 lZ 210 l | l | I |
’ ' ' f ' | , f ' || -] Chemical Oxygen Demand (COO), Oitsolved MG/L clo _|3 |4 f’l l } I , ‘ |
[ 1L P b1 |caitorm Grous nacore f7]afolsts| | | | | | |
' ] L L | coter P:-Ca ololatajo| | | | 1 | I -
YL LT T LT T T ] caooer, Diuoived uG/LasCu lolr]alalo] | 1 1 T
l l I l ' I ' ' l I ' Cvanice, Tomnl MG/L as CN 0 ,0 , 7 '2 lo l ' l ' ’ |
l I | ' ' l l I I I l Sadrin, Total uG/L slsialele] | | ' ' l |
' | | | | l , I l ' | Fluagrige, Dissolved mMG/Ln® Jolalels ‘0 Food |
I l ! | | ' | ' I | , Grzoss Alora, Dissoives Pe/L alilsio {3 | I I ' | |
l , ' l l l I l l I Gross 3eta. Dizoived Pe/l Q | 3 l S IO IJ | | | | l |
L L] | Hareness. Toral as CaC3,y MG/L afofgfojo) | | | I I}
| | l l , | I j , l lron, Digslved UG/L as Fe Ol 1 |0 I4 IG I , | l | |
'-3 | D(l | i Jr i N | | Lead, Ditsaived UG/Las?s jof1]o]e EX (11
L) b LT Lincane, Tota uG/L sfafzjslz] L)L
[ l l | | | | | | ' | Manganese, Dissalved uG/L af1]ais|s ' | ' | , l
1 ' N | ! [ i |L L || Mereur Dissaives uG/L riilatale] | | | ’ | | -
3 20 ¢
VALUE CCOING RULES ANO SE 53 ;; e
' 1213 19 ac

REMAAK CODES ON REVERASE
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WATER QUALITY MANAGCEMENT ELEMENT

GROUNOD WATER ANALYSIS — MONITORING WELL REPORT

I PLEASE I'YPE QR PRINT MITH JALLPOINT PEN
l FACILITY Nave Unocal Chemizals - Carteret. N.J) o .!s_m.o.vc_ MW-17 j
LAS NAME |
NANCQO ! ahoratoriss Wappingess .Falls. NY |
SAMPLE DATE
NIPOES NO, WELL PERMIT NO, YR. | MO. | DAY NJ LAB CSRT, NO. wom USE
l Eﬂ ndolollslolz 7] [(TJH{T 1T T]{] [(slelo2lbF] [ 31alslol [
3 [} y 1s % 2s 23 5 pE ]
I THE SCHEDULS INQICATED BELOW IS TQ SE Q8SEAVED FROA.A W TQ 1%6?_'?‘;‘2_]
l SUAMIT WITH SICNED T-VWX-014
SAMPLING MONTHS g
I -'fs I: 5.5’ 5 :: <; } g z; g ANALYSIS UNITS PARAMETER vaLue “5‘
| ’ | I Methaxyealar, Toul uG/L k| 9[”8,0 ' ' I , ' '
| | | Memytens Siue Aczve Subraness MG/L slalalslaf 1 1] )|}
I l ' ' ' l Nicogen, Ammonia, Oissolved NHy = NH, as N MG/Las N lofo 5:0!8 | | ' I l |
R | | Nizragen, Nitrate Dissolved MG/LasN Jofolslrtis] | | | |71 ]
F T T T T 111 | ocer TON. olofalals| I | | | ] |
l ] TR Suncara Unis falofsiolal | | |6].]916
| | | I , | Phenais, Taotal Rezaverable uG/L 3l2)7lzie] 1} ' ! ' I
l L b LY LT | Radium 225, Dissaived Pesl olalsfola|l | 1 | | | |
LT TP ] | Racium 228, Qissaived P/l glrfalsis| [ 1| | ] ¢
I ' l I l I ' I l I Seienium, Ditsolved uG/L Oh'll-t;S I ’ | l ’ |
l T T 1T T 1T 11T T 1T 1 | Siwer. Grusarees st Joirlolls] LT 1111
‘ LT LT T | secium, Oissived MG/L ololeislal [ 1 | | | !
| D(j P | | Suitace. Oissoived fas SO, MG/L aloigieis) I 1P 11!
l' F G ] IX ] IX! | | Toral Oissaived Satias (TOSI Pou 7i0l3joia] | ! | 71216
l l l f l l l | | I l Tatal Crzanic Cardon (TOC) P4 0’0’5:8:0 [ | ' | [ |
l 'l b T i 0 1 1 | Totat Organie Hatogen (TOX) UG/t tlofaisiaf | o L1
I ' I , l l , [ | , Tozxionene uG/L 3!9[4!010 | ! ' [ |
Ll bbb | Tuseisy NTY olofalzls| | 1 | 1 | i
I P XY 1 1 V] || Zine. Oisatvea uGiL oirfaisiol | 1 1 | 1
FLb bbb b))l |2 4=0. o UGIL alglalzela] 1)1 )
‘ LT LT T T 2 572 Tau uGLt  [ajsfafeys| | [ | 1!
Illlllllllll NN EEREEN
| EEREEREEEE AR
IIIIII'IHII FLP il
EEREEEREERN Ly b b b
HEEEEERERE RN
lllll!!l!lil EIE
AEEEEEEEEE R
23 1d 14 [
VALUE CSOING AULES AND H e $ait
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l PLEASE TYRE QR IQUNT WITH 3ALLAOINT €V

NEW JEISEY DEIARTUENT QF ENVIRONMENTAL PACTECT.CN

OIvISION QF WATER AESQURCES
WATZIR QUALITY MANAGEMENT ELIMENT

GROUND WATER ANALYSIS — VOLATILE ORGANICS REPORT

FAQILITY NamE

UaocalChezical . Carteret, NJ

SV 10 MNQ.

l MW-17

REMARK CTOESON AEVEASE

(Al NamE
I L NANCO 1 aharatories- Wappinger Falls, NY
NJPOES NO, WELL PSAMIT NO, SAM’\:::O,AOTAEr -+ LABCERT NQ, NCM USE
I ] w~dddddad [ T\J [el9lot2br7 Zaldd 4
i ‘ s L 23 17 )
I THE SCHEOULS INDICATED 8ELAW IS TC 3€ daseaven raom | 018]818] o [ 0;8/9:2!
0. YR WO. <YR.
SUBMIT WITH SIGNED T-VWY-014
(L]
I SAMPLING MONTHS ;
5- g § 5;; 33 ; g § cg ANALYSIS UNITS PARAMETER VALUE §
l XU P T DX ] Acrvionivie uG/L  T3tel2lns] | | | | [25]K
TR Jenzene uG/L 3aloislol 1 | | | 1617
| 111 0 4Tt ) 1T | | 8romotoem uG/L 3j2iwi0is] | | IW.I0]R
l FEir bbb | Carson Teraeniorige uG/L 2frfeizf 1 V] 11 2olk
T T T I T I N O T Chigrapenzene uG/L Jj4f3talt) 1 LI 1Y L OIK
IR J Il | | Chicrocibromeernane UG/L laf3jos] + 1 | 11i.10IK
. bbb )| Cnteroterm UG/t 3t2yjoisl 1L L vl o K
by bbbl ) ot g - Cieneroerane UG/L Jfafaiglsf | | i 19].:0
bbb il 1. 2- Dicalarget=mane uGre Jlatstyrg] Vi) i1t i0 R
l Porbe b 1, 1-Qientoroectnviene uG/L slafsiatef 1 | | 1], K
Pobobr d t b bt b |1, 2. Dieatorograsane uG/L lajsisiv| L] 111 101K
IR Siyibenzene uG/L Jlal3izif 11 ) 19]0i0]C
. Poloble b LT T T | Metnytens Chiorice uG/L 3lalalarzf V)0 121,19
bbb il 1.1, 2, 2- Terracriarseane UG/t 3falsiv s - 1 D 11 i0]K
IR Tetracnloroesnylene uG/L Iafaizsy o 1| 11l iglK
‘ I T T 1 1| Tetaene uarL  [lelar 2] - 5.7
| b o b b b ] 1 1.1 Treatorgetnane uG/L 3/415.0°3 Pt 00K
IR IR 1,1, 2. Trichtorcetnane uG/L Jfalsivir) o0 1 ipLiolk
| ' Polotbe e i Trnenloroethyiene uG/L Jjelsraial v i | 11l.Ji0lK
Popobbb b b b | Viavi Chiarice uGiL ety sf i 110K
e b b bin b | Acroien uG/L 3taf2'1-0 I | - 12:5
l Py bbb b e || eviereewmane UG/l 3] o0 1L L'00K
Py bt pre 2 - Chigroenyiviayi Exner uG/u Iaysiz sl v v 1ML i0K
b tbe L 1)) Tyl || OCieoraaromemetnane uG/L 32ivigis| 1 L ML IOIK
I Fbobre bbb il 1 | 1.3 Qientorcarooyiene uG/L 3j4l619'9] i |} 1l '0[K
bt b b b T T | Metayt 3romice uG/L Jjaiapr3f o 0 0K
I Metayi Chignee uG/L Ieigingl v N0
I bbb i b b 1,2 trans - Qicaigroesnylene uG/L Jlarsieis| i ' Al 0K
IR 1. 2 Oicatarobentzene uG./L 31418i3tg) ¢+ 1 1T 10IK
Poovib v b 1. 3 Sicviorapenzene uG/L Maisis. 50 v ITiL'0IR
I I I 1.3 Jigc=1grncentes~e uG/L IR TN Il N S ’OIK
29 13 3e 40 .t
VALUE COOING RULES AND 3 3§ FERH
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MEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION
OIVISION CF wATER RESOURCLS

WATER QUALITY MANAGEMENT ELEMENT

GROUND WATER ANALYSIS — MONITORING WELL REPORT

ACID, BASE/NEUTRAL ORCANIC COMPOUNDS

PLEASE TYPE QR PAINT MITH SALLPOINT PEN

BACILITY mamE

Uaoccal Chez=izal! - Carteret, NJ

|NIO LI°B MW-17

NI SOHEDULT INDICATED BELOW 13 TO 81 O8SIAVID FROM 0'2 rx.a T L?.Jaﬁl%!y
= . ..

SUIMIT WITH SICNED T-TWwWXQ14

LAB NAME ., NANCO Laboratories - Wappingers Falls NY
SAMPLE DATE
[T g-13 1 -8 WILL PERMIT NQ, TR. | MO. | DAY MJLAS CIRT. NO. WOM LIE
wfololefslol17) (L] H) [hlolloly) ARARR (]

BAMPLING MONTIE T : . E
FEIIFERagd e s panssen s
2-Chlaraahenal ug/1 3 ths[j [
» - | 2,4-Dichlorsohenol ug/1 3]alelolt
, I 2,4-Di=echylpbenol ug/l slalslols
] | l 2,6-Dinttro—o—cresocl ug/l - 717161013
I i 2,4-Dinltrophenol ug/1 3 ¢lslile
' | 2-Ni{tzovhenol ug/l 3(415(9]1
! f 4-Ni{trozhezol ug/X-- 3]4|614]9 |
i '| 1] p-Chlozo—=—cresol ug/l 3)ajals|2 |
| Pencachlorashensl ug/l slelolalz] | | |
' Phenol ug/l lalslols] | ||
b0 | 2,4,6-Trichlozazhencl ug/1 slefsl2fif L1
NN - JEEEEREREE
HEEEEERE Lopmembohons ua/l slelalalel LHT LT
| IR Acenazhchvlene ug/l 3 4[2]0'0 | RN
| 11 | | Aachracese ug/l 3le]2]2]0 RPN
1 1 Berzidine ug/l slefulzlof T H 1L H
Fhdld : Benzanthraceze ug/l 3lals)2ls 11
| | | [ Benzopyrene ug/l 3laq2]ef7] | | |
| | | 3,4-3enz0fluaranthene ug/l 3ja]2{3j|0 | | |
I | Benzoperylene ug/l J|4is|2|t | )|
| 4 | Benzsfluoranthene ug/l alef2]el2] | ||
| ] 1s(2-chlorsezhoxy)=sethane ug/l Jjsq217(8 | | |
| Bi{g(2-chlorseshyl) Esher ug/l 3141020713 | | | |
i ' Bis(2-chlroizsprapyl) Ether ug/l faf2(8faf t | | I
| | | | Bes(2-eshylhexyl) Phzhalate ug/1 stsiifelol | 1 ) 11
| 4-Brz=sphenyl Ether ug/l. Jja|6|3]6 REN
' Butvlbenzyl Phthalate N _ug/l 3lal2f9l2 ' |
| 2alnlavrnanhehalpna ua/1 3'4'5)9'1 ‘ |
L 4N lavanha=y] Phe=av] Ezher ug/l 3aleleln} ||| | 1
» 1334 40 41
VALUE CLOING RULES AND H 8 4o R
- se e 2320




NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTICT
‘m"'" YwxX2o17 DIVISION QF WATER ALSIURCLS

r2 i WATER QUALITY MANAGEMENT ELEMENT

ACID, BASZ/NEZUTRAL ORGANIC COMPOUNDS
PLIASETYPE QR PAINT WITN BALLPOINT PEN

i

GROUND WATER ANALYSIS - MONITORING WELL I=PORT

Isw 10 %O,

E’ 'mgoblzhbfz[zl .,_LHHHI_‘Q also[g]g_[z:]

“TWE SSREDULE INDICATED SELOW IS TO B ORSERVID FAOM Lg;!_gg, ™ 01892

uo. YA,

- .
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DRAFT REPORT

INITIAL SITE ASSESSMENT
. UNION CHEMICALS SITE
CARTERET, NEW JERSEY

1.0 INTRODUCTION
IT Corporation (IT) was retained by Union Chemicals Division of Union Oil
Company of California (Union Chemicals) to conduct a site assessment at their
facility in Carteret, New Jersey (Figure l1). This site assessment followed

Union Chemicals' request to IT in June 1985 for emergency response action to

control the seepage of organic phase contaminants (product) into Noes Creek.

The Union Chemicals site requires hydrogeologic and chemical data to both
assess the existing in situ conditions at the site and to permit consideration
of some remedial action altetnatives designed to prevent further product

seepage into Noes Creek. The objectives of this investigation are to charac-
terize the following:

o Unconsolidated materials underlying the site

o Site hydrogeology, including the ground water flow
direction and rate -

o Extent and depth of existing subsurface contamination.

A preliminary site investigation was conducted during the emergency response
action. This work entailed the excavation of five rest pits and the collec~-
tion of soil and water samples for chemical analysis. The information derived
from this initial task was used to establish guidelines for the sampling and

analysis program conducted as part of the site assessment.

This 4.4-acre (estimated) site was purchased from the Benjamin Moore Company

in 1962 and current operations were started in 1963. The facility has been

primarily used for bulk storage and repackaging since that time; however, from

1969 to 1984, anhydrous ammonia was processed to ammonia.

Approximately 125 different products are handled at the facility, mostly

solvents. The general categories of chemicals include:

e ——————



0 Aromatic hydrocarbons
o Aliphatic hydrocarbons

o Petrochemicals
- Alcohol
- Chlorinated solvents
- Esters
— = Glycol
= Glycol ether
- Glycol ether esters
- Ketones
- Surfactants
- Plasticizers
- Silicones.

The site includes a packaging facility in the northern portion of the proper-
ty, a driveway ares and parking lot with a tank truck loading terminal, and an

oil/water separator unit about 40 feet east of the terminal. The property is

bounded by Noes Creek to the south, New Jersey Branch railroad tracks to the

west, Roosevelt Avenue to the east, and the now or former Wheeler Condenser

and Engineering Company to the north. An additional railroad track spur

extends from the southwest to the northeast through the facility.

2.0 FIELD INVESTIGATION

2.1 EMERGENCY RESPONSE FIELD ACTIVITIES

Union Chemicals requested emergency response assistance on June 26, 1985 to

contain product entering Noes Creek from a seep (Seep 1) south of the plant
area (Figure 2). IT responded to their request to contain and collect seepage
by placing a number of absorbent booms, both up- and downstream, across the
creek, placing absorbent packs into sumps hand dug ;t the seep; and by exca-
vating a suspect drain pipe found at the point of the seep. The excavation
continued from the original point of the seep to just north of the concrete
curb where a large pit was excavated. Product was observed seeping into this
pit at several locations. A vacuum truck was used to collect the product and
associated contaminated water which was then pumped into Union Chemicals
storage tanks on site. Soil and water samples were collected from the area of
the seep and analyzed for xylene, toluene, and benzene (Tables 1 and 2). A
second seep was observed during these field activities approximately 60 feet

east of the first seep (Figure 2). A sump was dug at the point of this seep



and packed with absorbent material. The second seep prompted additional

investigation to better define the existing problem.

Four test pits were excavated along the southern perimeter curb of the parking
lot and driveway (Figure 2). During excavation of Test Pits 1, 2, and 3,
product was observed seeping from the subsurface soil walls. One composite
soil saSSle was collected from each of the four pits. Samples from Test Pits
2 and 4 were analyzed for volatile organics compounds (Table 2). A water
sample was also collected from the bottom of the vacuum truck (Table 1). Soil

classifications for these pits are presented in Appendix A,

The results of analyses from soil and water samples collected during the
emergency response and additional investigation activities were used to design

the work plan for the site assessment described in the following sections of
this report.

2.2 DRILLING AND SOIL SAMPLING

Thirteen six-inch-outside~diameter soil borings were drilled to selected
depths through surface fill and into natural subsurface soils (Figure 2).

Soil samples were collected continuously from the borings using a two-inch-
outside-diameter split-barrel sampler which was decontaminated between samples
using detergent followed by clean rinse water. The sampler was driven ahead
of the augers by a 140-pound hammer dropped 30 inches to provide Standard
Penetration Test data (American Society for Testing and Materials [ASTM]
Procedure D1586). Soil sample composites were collected from each two-foot
interval starting at the ground surface. The soil samples were placed in
clean, 500-milliliter, sealed amber glass jars. Two.40-milliliter volatile
organic analysis (VOA) vials were also collected for each sample. Head space
measurements for volatile organics were made from the jars with an organic
vapor analyzer (OVA) to assist in characterizing soil contaminant levels
(Table 3). All soil samples were shipped with appropriate chain-of-custody
forms to the IT laboratory in Export, Pennsylvania for analysis and archiving.
A log describing both the visual classification of the soils and drilling con-
ditions was prepared by the IT field geologist (Appendix A). Drill cuttings
ana other wastes were drummed upon completion of each hole and properly dis-
posed of later with other wastes derived from the initial emetgéﬁcy response

activities at the Waste Conversion landfill.
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2.3 MONITORING WELL INSTALLATION AND DEVELOPMENT

Monitoring wells were installed in 12 of the borings to allow ground water

samples to be collected for chemical analysis and to provide water level
information necessary to assess the direction and rate of ground water flow.
The wells were constructed of two-inch-inside-diameter Schedule 40 stainless
steel pzpe with flush threads and 0.010-inch slotted stainless steel screens.
A fxlter pack of coarse silica sand was placed in the annulus around each well
screen and a bentonite seal was installed above the filter pack to impede the
infiltration of surface water into the well. The remaining annulus between
the borings and riser pipes was then grouted to ground surface with a mixture
of cement and bentonite. A locking cap was installed on the riser pipe and
eight-inch steel lamp hole covers were cemented in place around the riser pipe
and set level with the ground surface. Well completion diagrams are presented

in Appendix B. .

The wells were developed by pumping with a diaphragm pump and flushing to
remove fines from the area around the sensing zone to enhance communication
between the water—bearing zone and the well. All water collected from the
wells was placed in drums and later transferred to the Union Chemicals on-site
storage tanks. All downhole well completion equipment was decontaminated
between holes with hexane washes and distilled water rinses. The decontami-

nating fluids were collected and placed in the Union Chemicals on-site storage
tanks.

2.4 MONITORING WELL ELEVATION AND LOCATION SURVEY

A survey was conducted of the ingtalled monitoring wells by Goodman, Allgair,

and Scott, a local, registered surveyor, to provide both vertical and horizon-
tal control for water levels, samples, and geologic data. The Union Chemicals
facility itself is surveyed horizontally to the New Jersey State Plane Coordi=-
nate System and vertically to the U.S. Geologic Survey elevations. Well loca-
tions and pertinent elevations are shown in Figure 2 and Table 4,

respectively.

2.5 WATER LEVEL MEASUREMENT

Measurements of ground water levels in the monitoring wells were taken on

three different dates and at five different times (Table 5). The water levels



were obtained at varying times in an attempt to define ground water gradients
at the site under varying tidal conditioms. It was concluded, however, that
proper evaluation of the tidal influence on the site ground water gradient
would require installation and operation of several continuous water level

recorders for a period of at least two weeks.

2.6 GRGEND WATER SAMPLING AND ANALYSIS

Water samples were collected from each of the monitoring wells using a 1.05-

inch-outside-diameter point source bailer. The samples were collected in
order from the cleanest wells to those with the greatest accumulation of
product. The sampling method was designed to determine whether or not vola-
tile organic contaminants were stratified in the aquifer. Samples were col-
lected separately from the top and bottom of the water column in Wells 5, 6,
8, 9, 10, and 1l. Only the top of the water column was sampled in the re-
maining wells. The monitoring wells were not purged immediately prior to
collecting samples to avoid disturbing any stratification of dissolved con-
taminants in the aquifer or the formation of free-phase product layers. Free-
pbase product was observed in Monitoring Wells 5, 6, and 8 at the top of the
ground water table. Sample temperature, pH, and specific conductance were
measured and recorded for each samplé in the field. Ground water samples were
placed in appropriate sealed containers with appropriate chemical preserva-
tives and cooled to wet ice temperature (4 degrees Celsius) for delivery to
the IT analytical laboratory. Chain-of-custody forms were completed and
shipped with the samples. The bailer was decontaminated between wells with
hexane and distilled water which was collected and placed in the Union Chem-

icals on-site storage tanks.

All samples were analyzed for volatile organic compounds. Samples from Wells
1, 5, 8, and 12 were analyzed for chloride, sulfate, and alkalinity. The

results of all analyses are presented in Table 6.

2.7 HYDRAULIC CONDUCTIVITY TESTING

In situ rising head permeability tests were conducted in Monitoring Wells 1,

4, 6, 7, and 12 following ground water sampling to determine well sensitivity
(degree of communication between the well and the water-bearing zone) and the

hydraulic conductivity of the wa:er-bearing'zone. The tests were conducted by



lowering the water level in the well below the ground water table and measur-
ing the subsequent rise in water level as a function of time. The results of

the petmeability testing are presented in Table 7.

2.8 STREAM SEDIMENT SAMPLING

Two sediment samples were collected from Noes Creek (a low gradient tidally
influenced stream); one from sediments upstream of the plant and the second
from sediments downstream of the plant (Figure 2). The purpose of collecting
these samples was to provide a preliminary determina:ion of the plant's impact
on Noes Creek sediments. The samples were collected with a hand trowel at the
surface of the stream bottom sediments. Samples were placed in clean, amber
glass jars and shipped to the IT laboratory for analysis. Results of the
analysis are presented in Table 8.

3.0 RESULTS OF INVESTIGATION

3.1 SITE GEOLOGY AND HYDROGEOLOGY

The Union Chemicals facility is conmstructed on relatively level £ill material

emplaced on irregular, unconsolidated sedimentary deposits. Cross sections
were constructed from the borings logs and are presented in Figures 3, 4, and

5. The locations and orientations of the sections are shown in Figure 2.

Fill deposits range in thickness from zero to at least 15 feet beneath the

site and are composed of fine to coarse sands with some gravels, clay, bricks,

concrete, metal, glass, and slag. Beneath the fill are irregular deposits of

sands, clays, silty clays, silt, and peat. It appears that older sand and

clay deposits have been partially eroded and the depressions filled in with

younger deposits of peat, clays, and sands. This reworking of sediments was

probably the result of meandering and ensizing by Noes Creek.

Ground water elevation data were collected at five differeat times and tidal
stages (Table 5). The data show fluctuating water levels which may be associ-
ated with tidal changes. The total change in ground water level and lag time
at each well due to tidal influence cannot be determined from the present data
base. It may be necessary to install and operate several continious ground

water level recorders for a short time period to obtain the data required for

evaluation of remedial action alternatives.
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Generally, the ground water flows from north to south across the site

(Figure 6). The water table contours were developed from the average of the

last fqur water level measurements, excluding deeper Wells MW-7 and Mw-2.

Water levels in two well groups, MW-1 and MW-2 and MW-6 and MW-7, show a
downward ground water gradient in the sediments. The gradient is slight but
consisteat at these two sites. Actual vertical gradients may be greater
beneath the site; the measured magnitude is likely reduced from actual condi-

tions by the size of the sensing zone established by the long length of screen
in the wells.

Permeability test results indicate that the fill, sand, and clay deposits have
low to moderate hydraulic conductivities (Table 7).

Assuming an average ground water gradient of 5 feet/330 feet, an average
hydraulic conductivity of 3 x 1073 feet per second (9 x 1074 centimeter per

second), and a porosity of 0.4, the average ground water velocity was calcu-

lated to be about 1 x 10-6 feet per second, or about 32 feet per year. This

value was calculated using the following equation:

veZ2

e

where

x
[}

average hydraulic conductivity,

i = average horizontal ground water gradient perpendicular to the
direction of ground water flow, and

(o)
(]

assumed representative porosity.

3.2 ANALYTICAL RESULTS

Elevated concentrations of volatile organics were detected in water and soil
samples during the initial emergency response program (Tables 1 and 2). Addi-
tionally, free product was observed flowing into Test Pits 1 through 3 and at
the water table in Monitoring Wells 5, 6, and 8. Water samples collected from

seeps contained 8,200 parts per billion (ppb) benzene, 7,700 ppb toluene, and

100,000 ppb total xylenes. Soil samples collected from the area adjacent to

the seep had a benzene concentration of 200 ppb and total xylene; of 440 ppb.




Table 2 also indicates the levels of volatile organics which were detected in
soil samples from Test Pits 2 and 4. Test Pit 2 evidenced higher concentra-
tions of all parameters analyzed than Test Pit 4, with the exception of ethyl=-

hz. ene and total xylenes. The Test Pit 2 soil sample contained significant

oncentrations of:

Chlorobenzene
Methylene chloride
Tetrachloroethylene
l,1,l-trichloroethane
Acetone

Total xylenes.

0 00 0O0O0

The Test Pit 4 soil sample contained significant concentrations of chloroben-

zene and total xylenes.

During the drilling operations, head space measurements of volatile organics
were conducted on soil samples which had been placed in glass jars. The
results of the measurements indicate that organic materials are present
throughout the sampled soil columns (Table 3). The type of OVA used for these
determinations was of the ionization type so that methane gas, if present, did

not influence the readings.

The ground water collected from the 12 monitoring wells was analyzed for all
volatile priority pollutants and selected volatile nonpriority pollutants.
Table 6 is a summary of pollutants detected in the water samples. The signif-

icant contaminants eppearing on this list which have the potential for the

reatest health risk are:

Benzene

Chlorobenzene

Methylene chloride
Tetrachloroethylene
Trans-1l,2-dichloroethylene
l1,1,1-trichloroethane
Trichloroethylene.

© 00 0O0O0OO0

Significant (gfeater than 100 ppb) concentrations of these contaminants were

found in Monitoring Wells 4 through l1l.

(0



Volatile organics were not detected in the sediment samples collected from

Noes Creek.

4.0 QUALITATIVE RISK ASSESSMENT

4,1 INTRODUCTION

A hydrogeologic investigation of the Union Chemicals site located in Carteret,

New Jersey has indicated the presence of several volatile organic chemicals in
the ground water beneath the facility. This qualitative risk assessment will
provide a preliminary appraisal of the health risks and environmental impacts

associated with exposure to those chemicals in site-specific circumstances.

The fundamental concept of the risk assessment stipulates the requirement of a
hazard and an exposure to that hazard before a health risk or environmental
impact can occur. A completed exposure pathway is inferred, which includes
three necessary components: (1) a source--the presence of contaminants having
known toxicological characteristics; (2) an exposure pathway--actual or poten-
tial pathways that are complete; and (3) receptors--human and environmentcal
receptors in the exposure paths. The hydrogeologic study has established the
presence of the hazardous constituents and provides preliminary data to evalu-

ate the potential exposure pathways.

High levels of monocyclic aromatic hydrocarbons (benzene, chlorobenzene,
ethylbenzene, toluene, and xylene) and halogenated aliphatic hydrocarbons
(tetrachloroethylene, l,1,l-trichloroethane, and vinyl chloride) were detected
in site ground water and surface seepage samples. A nonaqueous phase liquid
(NAPL) flow condition, evidenced by the presence of a product layer above the
aqueous fraction of the seeps and ground water samples, was observed during

the emergency response and hydrogeologic investigation phases of this project.

Based on the geographical and topographical distribution of potential human
receptors and environmental biota, a preliminary estimate would indicate a low

potential for human exposure and a high possibility of impacts on environ-

mental biota, to the extent they are present in Noes Creek and the Arthur

Kill.

(>



4,2 CONTAMINATION CHARACTERIZATION

The contamination pattern of volatile organic constituents found on site can
be’ characterized by the presence (or absence) and concentrations of selected
indicator chemicals in the individual environmental media samplc: :.d by

evaluation of the spatial distribution of contaminants.

- '~' 3 . - - .
Volatile organic contamination of ground water was chosen as the primary site

investigation focus due to the following:

o The bulk of the materials handled at the facility and
the materials known to have been released in the past
or detected in ground water during the emergency
response phase of the project are volatile organic
compounds.

0 Volatile organic compounds are generally highly mobile
in soils due to.high volatility (as indicated by vapor
pressure), have high water solubility, and low capacity
for soil adsorprtion (soil adsorption coefficient);
therefore, permanent soil and sediment contamination by
volatile organics should be minimal as compared to
current levels of ground water contamination.

4.2.1 Probable Contaminant Source

High concentrations of volatile organic chemicals were found in the ground
water and seeps (aqueous and nonaquecus fractioms) collected at the site. The
observed pattern of contamination and the resulting hypothesized sources
depend to some extent on the placement of the monitoring well. This
dependence results from the necessity to infer contamination patterns between

the monitoring wells.

It appears that past spills and leakage has occurred from the tank farm

located in the northwest section of the site. Monitoring Well 12 is an on-

site upgradient well that has some utility as the background descrip:or.
Monitoring Wells 1 to 3 may also be monitoring background water quality, or
are located outside of the contaminant plume. The ground water in these wells
does not appear to be impacted at the present time. Major chemical comstitu-
ents in the contaminated ground water plume emanating from the tank area are
monocyclic aromatic hydrocarbons (MAHs). Indicator constituents in this

category are benzene, chiorobenzene, ethvlbenzene, toluene, and xylene.
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Halogenated aliphatic hydrocarbon (HAHs) display a different distribution
pattern among the analyzed samples and the location of the sampling points.
They appear to have emanated from the tank farm in the center of the Union
Chemicals facility. This is based on the absence of these particular contami-
nants in the ground water in the vicinity of the northwest tank farm. The
HAHs selected as indicator chemicals for this site are tetrachloroethylene
(PCE), T71,l-trichloroethane commonly known as methyl chloroform (MC), and

vinyl chloride (VC) probably resulting from biodegradation of the PCE.
It must be emphasized that the above conclusions relating to the probable
sources are based on limited background information and a small chemical

analytical data base.

4.2.2 Characterization of Extent of Contamination

This description of the extent of contamination is intended to provide a
framework for assessment of exposure to hazardous constituents migrating from
the site. Since the chemical analytical data base is essentially limited to
volatile organic contaminants detected in the ground water, the character of
the other environmental media, i.e., ambient air (on and off site); soils
(surficial and subsurface), in the unsaturated and saturated zone; surface
water in Noes Creek and Arthur Kill; and creek sediments, cannot be directly
evaluated. Appraisal of the likely extent of contamination of these envi-
ronmental media is based on the limited background information and site

investigation data available.

Ambient Air

The quality of on-site ambient air is unknown. However, the presence of

volatile organics at relatively high concentrations in the ground water, the
very shallow unsaturated zone above the ground water table which potentially

provides a link between the air and ground water through capillary action, and

contaminated seeps on site would indicate some impact on ambient air quality.

Volatile organic constituents are volatilizing from ground water, possibly

contaminated soils (actual levels are unknown; high OVA readings were observed

during soil disturbance when excavating the test pits) and contaminated sur-

face waters of Noes Creek. The ambient air levels of benzene aré probably

1l



elevated above background and could be at concentrations on the site that pose
some risk upon exposure. All of the other contaminants, i.e., chloroben:zene,
ethylbenzene, toluene, and xylenme, will most likely also be elevated above
background levels but are not expected to reach concentrations associated with
health risks. None of the HAHs, although they will volatilize, are expected
to be present above background levels. Vinyl chloride will evaporate reacily
at ambi®Nt temperatures, but detectable incremental elevations in concentra-

tions are not likely due to the low levels detected in site ground water.

Undetermined semivolatile organics and inorganic constituents, if any, would

not volatilize to the extent necessary to impact ambient air quality.

There is only a very limited_ chemical analytical data base available to esti-
mate the extent of soil contamination. Based on the behavior of chemicals in
the environment, the list of chemical products handled at this facility, and

the presence of a NAPL flow condition, the following limited characterization

may be applicable to this site:

o Presence and levels of volatile organic contaminants
(found in the ground water) in the soils will be
limited unless bulk dumping has occurred in the past or
there is an ongoing contaminant release. Volatile
organics are highly mobile in soils due to their
ability to evaporate to air, high solubility in water,
and low soil adsorption capability.

o Phthalate esters, polycyclic aromatic hydrocarbons
(PAHs), and halogenated ethers may be present at signi-
ficant levels in the soils in the unsaturated and
saturated zones. The reported product mix and presence
of a nonaqueous fraction (which is mainly organic sol-
vents) would enhance the mobility of these relacively
immobile chemicals in the soil and water media. How-
ever, there are no data available to determine the
validity of this premise.

Ground Water

Inere appears to be both vertical and horizontal mig;ation of the volatile

organic constituents found in the ground water. This is likely due to the

behavior of these particular chemicals in the environment. Vertical stratifi-

cation of contaminants in some of the wells is apparent; lower specific
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gravity compounds were found in higher concentrations in samples taken from
the top of the well. This may be due to gravity separation or could be due to

a mixing of the NAPL solution in the upper sample.

The lighter MAHs appear to have migrated from the northwest tank area. The
highest concentrations were found downgradient at this area in Moaitoring
Wells 6~and 8. Benzene and chlorobenzene were observed at the highest concen-
trations (benzene at 85,000 micrograms per liter [ng/t) maximum; chlorobenzene
at 230,000 ug/f maximum) and with the highest frequency (15 positive detee-
tions in 16 samples). Only the MAHs (benzene, chlorobenzene, ethylbenzene,
toluene, and xylene) and methyl chloroform have moved to the deeper part of

the aquifer as indicated by the analytical results from the Monitoring Well 7
deep well sample.

The contaminant plume appears to be confined to a relatively limited area.

Monitoring Wells 1 through 3 do not appear to be in the influence of the plume
at this time.

Relative to potential exposure to contaminated ground water, it should be

noted that:

o The dominant ground water flow direction is toward Noes
Creek and Arthur Kill. This is away from the greatest
concentration of human receptors located northwest of
the site. Consequently, the potential for exposure to
significant levels of volatile organic pollutants in
ground water by ingestion is very lew. This premise is
valid whether the ground water is or is not being used
for drinking purposes. There are, however, no known

users of shallow ground water in the area of the site.

o Because there are no available data regarding semi-
volatile organics that may be present in the ground
water due to the NAPL conditions, the potential impacts
due to ground water discharge to surface water cannot
be evaluated,

Surface Water

There is a very limited available data base to characterize the contamination
of surface water, i.e., Noes Creek and Arthur Kill. Seeps and ground water

accumulated in the test pits are defined as ground water for the.estimation of




health risks and environmental impacts. Evaluation of surface water quality
was not an objective of the first phase of the hydrogeological study.

A clear understanding of the environmental fate of the site contaminants is
essential for estimating health and environmental impacts. The volatile
organics in the ground water will be essentially volatilized at the surface

water/afbient air interface. The most likely potential impacts on environ-

mental and human receptors will be from migration of semivolatile organic

pollutants in the nonaqueous fraction of contaminated ground water to both

surface water and sediments. Semivolatiles that are solubilized in the

nonaqueous phase could adsorb to colloidal particles in surface water and
settle to the bottom in the sediments. There, they would be available to
aquatic biota if biota are present. Some toxic constituents, i.e., PAHs, if
they are present, could move up the food chain by bicaccumulation and biomag-

nification to result in significant potential exposure.

The extent of surface water contamination is unknown. Attenuation of volatile
organic contaminants by evaporation and the unlikely possibility of impacted
surface water being used as a potable water source (it may be brackish or sea
water) may preclude exposure by human receptors. Transfer of volatile
organics to ambient air is not expected to result in significant levels due to
the great opportunities for attenuation by advection and dispersion in the

open atmosphere.

4.3 EXPOSURE PATHWAYS

An exposure pathway is the route a contaminant may take to reach a susceptible
receptor. For an exposure pathway to be complete, three factors must be
present: a source of contamination, a route of contaminant transport, and an
exposure of an environmental or human receptor to the contaminants. The mode
of exposure and its duration also influence the impacts. Modes of exposure
are usually categorized as inhalation, ingestion, and dermal (direct con~-
tact). There may be indirect exposures by ingestion of contaminated foods and
by dermal and inhalation during recreational use (wading, fishing, and boat-
ing) of surface waters. Exposure durations are separated into two main
cfﬁsses, i.e., acute, which is of short duration and frequency, -and chronic,

vhich implies long-term (months and years) and continuous or freduent

exposure,



4.3.1 Ambient Air

All of the detected contaminants are volatile organic constituents; conse-
quently, all will evaporate at the soil/air and surface water/air interface to
result in incremental increases in levels above background. The only poten-
tial exposure to toxicologically significant levels of the most critical
contaminant (benzene) will be on site. Advection and dispersion would acten-

uate vapdt concentrations to safe levels at the nearest off-site human

receptor locations.

4.3.2 Soils

Surficial Soils

The relatively difficult access to the industrial area in which the site is

located (the presence of a railroad track and perimeter fencing separating the

residential area from this site) will minimize the trespass of children and

third-party intruders. Consequently, only on-site personnel will be con-

sidered to be the potential receptors due to direct contact with or ingestion
of contaminated surficial soils. Therefore, direct contact with contaminated

surface soils is not considered to be a potential exposure path.

Subsurface Soils

Exposure to contaminants that may be present in the deep soils by direct
contact is not expected to be a viable exposure pathway. Deep soils may serve
as a conduit to transport volatile organics, and poteatially semivolatile

organics mobilized in the NAPL, to ground water.

Migration of volatile organics from the unsaturated zonme to ambient air will
elevate ambient air concentrations, but significant concentrations are not

expected on site and are very unlikely at any off-site receptor location.

4.3.3 Ground Water

Ingestion of contaminated ground water is not expected to be a critical expo-~

sure path at this site. All of the ground water beneath the site is flowing

away from the closest cluster of homes (supplied by a city water system).

Ground water discharges from the site into Noes Creek very rapidly reach
Arthur Kill . Both bodies of water are subject to salt water intrusion making

local surface water an unavailable source of potable water for tHe nearby
residents.



Indirect exposure to some contaminants, if the volatile organics are not
attenuated, during recreational use of Arthur Kill is possible. However, the
industrial character of the surrounding area and the presence of a large
active landfill and marsh on the Staten Island side of the Kill would deter

recreational use of the surface water in the impacted area.

4.3.4 Surface Water
Surface waters may be impacted. There are no available data to determine

whether volatile organic contaminant attenuation is occurring. If semivola-

tile organic constituents are entering the Creek and Kill they would accumu-

late in the bottom sediment. Consequently, there could be some potential for

uptake in the food chain with subsequent exposure of human receptors due to

ingesting contaminated aquatic food. The volatile organics do not bicaccumu=-

late to any great extent. The most likely exposure path would be associated

with semivolatiles that may be mobilized in the NAPL and transported by ground

water discharges and surface seeps to Noes Creek.

4.3.5 Environmental Impacts

The most toxic class of contaminants in the context of aquatic toxicity is the
inorganic constituents. This does not appear to be a problem at this site.
The low conductivity of the ground water samples is indicative of low dis-

solved solids and an absence of ionic activity inm the water. Volatile organ-

ics will be attenuated due to evaporation of the surface water/air interface.

In addition, most of them are not acutely or chronically toxic to aquatic
biota at the expected surface water concentrations. The introduction of
pollutants from the landfill that have high associated biological and chemical
oxygen demand may affect the dissolved oxygen levels in the creek and Arthur

Kill to result in adverse effects on the aquatic biota (if they are present).

4.4 RECEPTORS
The following potential human receptors may be present in the vicinity of the
site: '

o Users of ground water for drinking purposes = None
xnown in the area surrounding the site



o Users of surface water for recreational purposes -
Dermal exposure during swimming and boating (inadver-
tent dermal exposure) and inhalation Of volatilized

- organics
—_—

o Persons trespassing on site and coming in direct con=-
tact (dermal exposure) with contaminated soils and
ground water (seeps) on site

~ o Persons coming in contact with contaminated sediment
and surface soils that may have migrated off site in
surface runoff

o Persons inhaling volatilized organic vapors that are
mobilized by wind erosion

o Persons consuming contaminated aquatic food that has
bicaccumulated and biomagnified contaminant levels.

Environmental receptors include:

o Aquatic biota that are exposed to organic contaminants
with associated bioaccumulation and biomagnification
characteristics '

© Surface waters that may be adversely affected to limit
their use for any purpose

© Wetland and marsh ecologies that are very fragile and

will be adversely altered by introduction of chemical
contaminants.

The identification and characterization of the above receptors was not an
objective of the first phase of this investigation. Based on the topo-
graphical and geographical character of the site and the surrounding'area, as
interpreted from the USGS map, the presence of the above receptors at loca~-
tions where significant impacts may be possible is not a high probability at

present or at some future time.

4.5 HAZARD IDENTIFICATION

The identification and characterization of hazards associated with the site is
based on the presence and concentration of chemicals found. Consequently,
this hazard characterization is based on velatile organic compounds detected

in-the ground water beneath the site.
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The following criteria are used to select the indicator contaminants for the

risk assessment:

o Toxicity - If the contaminant has associated biological
health impacts, i.e., carcinogenicity or development
effects, it should be included as a contaminant of
concern. Acute and chronic systemic toxicity has an
implied threshold level; consequently, other criteria

— must be used in conjunction with toxicity.

o Concentration levels ~ Constituents detected at high
concentrations in the environmental media should be
included if they are prevalent.

o Prevalence is defined by the frequency of positive
detections in the collected samples and the character
of the contamination pattern.

o Persistence in the environment.
L3

Table 9 provides a summary of the pertinent factors for categorizing the

detected contaminants.

Benzene, vinyl chloride, and PCE are classified as suspect animal or human
carcinogens. They were found frequently, especially benzene, in the ground
water samples at significant concentrations. Consequently, all were included

as indicator contaminants.

Ethylbenzene, toluene, methyl chloroform, and xylene, which have exhibited
systemic toxicity with associated thresholds, were detected frequently to
indicate a high prevalence in the ground water. They were selected as indi-

cator contaminants for the risk assessment.

Chlorobenzene was classified as an indicator chemical due to the very high
concentrations found on site. Since it does not possess any toxicological
properties, it was considered to be a precursor of benzene and xylene and was

used to define the extent of contamination.

Although chloroethane was frequently detected in the ground water samples and
the maximum concentration of 1,600 ug/t was considered to be an anomaly (the
next highest value was 67 ug/L) the concentrations are not considered to be

significant. This evaluation is based on the low toxicity of this compound by

18



the ingestion route and its chemical nature, i.e., it is a gas at normal
temperatures. l,l-dichloroethane and l,2-trans-dichloroethylene were also
detected frequently. However, at the concentrations measured exposure is not

likely to cause a health impact.

Ketones (acetone, Z-butagone [methylethyl ketone]) and styrene were found less
frequensly. However, ar the reported concentrations, exposure is not expected

to result in any adverse health impacts due to the relatively low systemic

toxicity of these compounds.

4.6 EXPOSURE ASSESSMENT

As explained in the previous sections, there is no existing exposure of
receptors to the site contaminants due to hydrological and geographical fac-
tors. Vapors and airborne particulates are not expected to reach off-sice

buman receptors in signifianct conentrations. Additionally, the population in

close proximity to the site is served by a municipal water system and the

direction of contaminated ground water migration is directly away from the

closest off-site human receptors. Thus, they are not located in potential

exposure pathways. Ambient air and ground water contaminant concentrations

will be reduced to insignificant levels by the time they reach the nearest .

downwind and downgradient human receptor.

If sensitive ecological systems are in the exposure pathway, i.e., marsh and

wetland habitats, there could be some potential degradation or alteration of
the biotic communities.

Presence or absence of environmentally persistent contaminants has not been
established. The above exposure assessment is based only on the available
chemical analytical data, hydrological data developed in-this phase of the

investigation, and an interpretation of the U.S. Geological Survey topographic
map of the area.

4.7 RISK CHARACTERIZATION

Due to hydrological and topographical factors, and spatial distribution of
possible receptors, the site does not appear to pose any health risks. There
is some potential for environmental impacts on aquatic and terrestrial biota

if fragile ecological habitats are located in the area.
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MONITORING WELL

MW=-1
MW=2
MW=3
MW~-4
MW-5
MW-6
MW-7
MW-8
MW=-9
MW=-10
MW=-11
MW=-12

TABLE 4

MONITORING WELL ELEVATIONS(a)

TOP OF cci»

8.98
8.47
9.31
9.30
9.16
8.84
8.83
9.43
10.40
10.83
11.25
12.48

(a)Elevations in feet (msl).

TOP OF INSIDE PIPE

8.27
7.91
8.87
8.68
8.90
8.60
8.264
8.82
9.89
10.32
10.70
12.10

BOTTOM OF WELL

-1.02
-21.53
-4.69
1.30
1.16
=7.16
=23.17
4,57
=-4.60
2.83
3.25
4.48
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TABLE 8

STREAM SEDIMENT ANALYSES SUMMARY

PARAMETER

Valatile Prioricy Pollutants

(ppb)

Volatile Non Priority Pollutants

(ppb)

Other Parameters

(ppm)

Total Organic Carbon
Total Organic Halogen

SAMPLE IDENTIFICATION

NC-D NC-U

None Detected

None Detected

3500 3300
0.40/0.46 0.74

Ca?
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TABLE 2

PERMEABILITY OF GEOLOGIC MATERIALS*

Type of Material

Approxinate Range of Assigned
Bydraulic Conductivity Value

Clay, compact till, ‘shale;. unfractured <1077 ca/sec 0
metamorphic and igneous rocks

Silt, loess, stlty clays, silty

1075 - 1077 cm/sec 1

loams, clay loams; less permeable
limestone, dolomites, and sandgtone;
moderately permeable till

Fine sand and silty sand; sandy
loans; loamy sands; moderately

1073 - 10-5 ca/sec 2

permeable limestone, dolomites, and
sandstone (no karst); moderately
fractured igneous and setamorphic
rocka, some coarse cill

Gravel, sand; highly fractured >10~3 ca/sec . 3
igneous and metamorphic rocks;

perneable basalt and lavas;

karst limestone and dolomite

*Derived from:

Davis, S. N.,

Poroaitz and Pemeabilitz of Natural Materials in Flow-‘rhrough
Porous Media, R.J.M. DeWest ed., Academic Press, New York, 1969

Preeze, R.A. and J.A. Cherry, Groundwater, Preatice~Hall, Inc., New York, 1979
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TABLE 3

CONTAINMENT VALUE FOR GROUND WATER ROUTE

Assign containment a value of O 1f: (1) all the hazardous substances st the facility are underlain by sn sssentially non permesble surface (natural or arti-
fictsl) and adequate leachate collection systems snd diversion eystems sre present; or (2) there is no ground water in the vicioity. The values "0" does not
1€1cantly lower relative risk vhea compsred with more ssriocus sites on s ostional level. Otherwiss, evaluste

indicate no visk. BRather, it indicstes a sign
the contsfnment for each of the different means of storege or diaposal st the facility ueing ths following guidance.

C. Piles
A. Surfsce lmpoundmant
Assigned Value Assigned Value
Piles uncovered and vaste stabilized; [}
Sound run-on diversion structurs, o or piles covered, vaste unstabiliced,
essentially non permesble liner (natursl or and essentially non permesbla 1tner
artificial) compatible with the waste, and
[ adequate leachate collection system Piles uncovared, vaste unstablized, 1
~ . modarately permeable liner, sad leachate
Essentislly non permeabls compstib.e liner ] collection systea
with no leschate collection aystem; or
insdequate Creeboard Piles uncovered, weste unstabiliged, 2
. moderately persesble liner, saod no
Potentially unsound run-on diversion 2 leschate collaction aystem
structure; or moderately permeable
compstible liner Piles uncovered, wvaste unstablized, snd ano 3
liner
Unsound run-oa diverslon structure; oo 3 *
ltner; or tacospatible linar D. Laadfill
8. Containers Assigned Value
Assigned Velue Essentially non perseable ltner, liner 0
compatible with waete, and adegquate
Containers sealed and in souad condition, 1] leachate collection system
adequate liner, and adequste leachate
collection systes Esseotislly non permesble compstible liner, oo 1
leschate collaction system, and landfill surface
Contsiners sealed end in sound condition, ] precludes ponding

oo liner or soderately permeable liner
Moderately permesble, compatible liner, and landfill 2

Containere leaking, moderately permeable 2 surface precludes ponding
1iner

No liner or jacompstible liner; moderately 3
Conteiners leaking and no liner or incompatible ] permesble compatible liner; 1.:‘4“" surface

liner encoursges ponding; no run-on control



more specific information is given in Tables 4 and 5.
Toxicity of each hazardous substance being evaluated is given a
value using the rating scheme of Sax (Table 6) or the National Fire

Protection issociation (NFPA) (Table 7) and the following guidance:

Toxicity Assigned Value
Sax level 0 or NFPA level O 0
Sax level 1 or NFPA level 1 1
Sax level 2 or NFPA level 2 2
Sax level 3 or NFPA level 3 or & 3

Table 4 presents values for some common compounds.

Hazardous waste quantity includes all hazardous substances at a

facility (as recéived) except that with a containment value of O.
Do not include amounts of contaminated soil or water; in such cases,
the amount of contaminating hazardous substance may be estimated.

On occasion, it may be necessary to convert data to a common
unit to combine them. In such cases, 1 ton = 1 cubic yard = 4 drums
and for the purposes of converting bulk storage, 1 drum =

50 gallons. Assign a value as follows:

Tons/Cubic Assigned

Yards No. of Drums Value
0 0 0
1-10 1-40 1
11-62 41-250 2
63-125 251-500 3
126-250 501-1000 4
251-625 1001-2500 5
626-1250 2501-5000 6
1251-2500 5001-10,000 7
>2500 >10,000 8
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WASTE CHARACTERISTICS VALUES

TABLE 4

FOR SOME COMMON CHEMICALS

-~

X
.

CHRACAL/ CREPOURD

Acetaldebyde
Acetic Acid
Acetona

Aldrin

Asmonia, Anhydrous
Aniline

Janzsue

Carbos Tetrachloride
Ghlordans
Chlorobensens
Chloroform
Cresol-0
Crasol-MsP
Cyclohaxane

Indrin

Sthyl Jenzens
Pormaldehyde
Yormie Acid
Rydrochloric Acid
1sopropyl Rther
Lindane

Methans

Methyl Ethyl Ketone

Mathyl Parsthion in Xylens Solutice

W LW NN LW MWW LN W W W NW W W W WU RN W W

O O W O DO = WM W N W W~ ~ D wOOoOo

o

- N
»$—ouuuu_-—-uonuu-—u—~ou?ouu-—

o%NOONOOOU‘OOOOOOOOOO?O°°°OO~N

Naphthalene 1
Hitric Acid 0
Purathion oA
~3 3
Patrelewm, Karoeens 31 1
(Fual 011 Bo. 1)
Pheool 3|1t 2 ]
Sulfuric Acid { 0| O 2
Toluene 21 1] 3 Q
Trichlorcbenzene 2| 311 0
et=-Trichlorosthane 2t 21 1 0
2ylane 21 11 3 -]

x!u. %. 1., Dangerous Propsrtias of Industrial Materisls,
Van Mostrand Rheinhold Co., Mew York, 4th ed., 1975.
highest rating listed under sach chemical is used.

2

The

JRB Associastes, Inc., Mathodology for Rating the Hazard

Potencisl of Waste Dieposal Sites, May 5, 19680.

szuux Fire Protection Associsticn, dationsl Fire Codes,

Vol. 13, Mo. 49, 1977.

L]
Professional judgment based oo informatiocn centained in the

U.S. Coast Guard (MRIS Hazardous Chemical Dats, 1978.

4 Protessionsl judgment basad on existing litersturs.
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TABLE 5

»

PERSISTENCE (BIODEGRADABILITY) OF
SOME ORGANIC COMPOUNDS*

VALUE = 3 HIGMLY PERSISTENT CORPOUMDS VALUR = } SOMEVMAT PEASISTENT CONPOUMDS
aldria . beptachlor acetylena dichloride 11sonene
bensopyrens heptachlor spoxide babenic acid, methbyl ester mathyl ester of lignoceric acid
benszothiasole 1,2,3,4,5,2,7-beptachloronorbomens bensens mathane
bensothiophans hazacblorobeasens bensene sulfonic acid 2-mathyl-3-ethyl-pyridine .
bensyl butyl phthalate hexschioro-1,3-butsdiens butyl beasess . nathyl saphthalens
brosochlorobensens haxacblorocyclohanane butyl bromtde wathyl pslmitate
brosofors butansl hesachlorcethsne a-caprolactas methyl pbenyl carbinol
bromopheayl phyatl etber wathyl beasothiasole carbon-disulfide mathyl stearate
chlordane pentachlorobiphenyl o—crasol asphthslene
chlorohydroxy bensephenone peatachlorophascl dacane nooans
bis-chloroisoprophyl ether 1,1,3,3-tetrachloroscetons 1,2-d1chloroethans octane
»-chloronftrobenssns tetsachlorobiphenyl 1,2-dimethoxy bensane octyl cbloride
oos thiomsthylbensathissole 1,3-dimethyl naphthalene peatans
pot trichlorobensens 1,4-d1nathyl phenal pheayl beascate
didromobensans trichlorobiphanyl dioctyl adipate phthalic sahydride
d1dutyl phthalate tedchlorofl h n-dodacane propylbensens
1, 4-dichlorobensens 2,4,6-crichlorophencl othyl bensens 1-terpinecl
dichloroditiuvorocathane teiphenyl phosphate 2-ethyl-n-hensne toluane
dleldria beonodichloromsthans o-athyltolusas vinyl bensece
diethyl phthelate bromofore isodscans xylens
41{2-athylhexyl)phthalate carbon tetrachloride tsoprophyl bensens

s dihexyl phthalate chlorolora

di-1sobutyl phthalate chloromochloromethene
dimethyl pbthalete dibrosodichlorosthane
4,6-d1aitro-2-aminopbencl tetrachlorosthans
diprapyl phthalate 1,1,2-trichlorcethase
sadrio

VALUE = 2 PERSISYENT COMPOUNDS VALUE = 0 NONPERSISTENT COMPOUMNDS
acenaphthylene cls-2-ethyl-4-methyl-1,3-dionolane acetaldehyde . methyl bensoste
strasine trans-2-athyl-4-asthyl-1,3-dlozolane scetic acid 3-asthy] butanol
(dtethyl) atrasine gustacol scetons sethyl athyl ketoane
barbital 2-bydroxyadiponttsile scetopbancae 2-wethylpropancl
borusol 1sophorone beosotic scid octadacans
bromobeaszene tndens di-teodbutyl carbinol peatadecane
casphor 1s0boroeo] docosans peotancl
chlovrobenzene 1sopropeayl-r-isopraopyl benzena sicosane propanocl
1,2-bie-chlorosthoxy ethane 1-wsthoxy bipheayl athanol propylaains
b-chloroathyl aethyl ether mathyl bipheayl othylasine tetradecane
chloromethyl eather asthyl chloride haxsdecans s-tcidecans
chloromathyl ethyl ether sathylindens mathasol n-undecane
Y-chloropyridine wathylens chloride
di-t-butyl-p-bensoquinooe aitroanisole
dichloroethyl sther aftrobensens
dibyrocarvoons 1,1,2-¢richlorosthylens
dimethyl sulfoxide trimsthyl-triono-hexshydro-triasine
2,6-d1aftrotolusne ftosmar
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TABLE 6

SAX TOXICITY RATINGS

0 = Bo Tomicity® (Wone)e®

This desigostica ke givea to Seterisle which fell into coe of the
tollowing cstegories)

(a) Materisle wbich cause wo bare under eny comditions of normel use.

(b} Matsrisle which produce toxic effecte on humans ouly under the
moet unwsual comditions or by evervhalaing dosage.

1 = sitght Tomicity® (low)ee

(s) Acute focal. Weterisls which on single exposurse lasting
saconds, minutes, or houts caugs oaly slight effects oo the skia or
sucuous mesbranas regardlsse of the exteat of the sxposurs.

() Acute sysfemic. Waterials which can be absorbed into the
body by inhalation, fagestica, or through the ekin snd which produce
ouly siight effects following eingle oxp lasting de,
or hours, of following ingesticn of & otngle dosa, tegardless of the
quantity sbsorbed or the extent of exmpoeure.

(c) Chaonic local. MNsteriale which on cootinuaus or repested
exposuras extending over periocds of days, mouths, or years cause oaly
slight and ususlly reversible harw to the skin or sucous sesbranes.
The extant of exposure may be great or sssll.

(4) Chaomic ayslemic. Haterisls which can be sbsorbed into the
body by ichsletion, lngestion, or through the skin snd vhich produce
only slightly usually revereible affacts sxtending over deys, wonths,
or yeare. The exteat of the saposure mey be great or smsll.

fn gecersl, those substences classified as having “slight tomicity”
produce changes ia the busan body which ace readily ceversidle and
which will disappear followiag termination of exposurs, sither with
or without medical trestment.

2 = Moderate Toulcity® (Mod)**

(a) Acute Local. WNeterisle which oo single exposure
lasting seconds, sioutes, or hours ceuse moderste offects on
the skin or mucous sembranes. These sffecte say be the result
ol {ntense axposurs for & mattsr or secoads or muderate sxposure
for a matter of hours.

(b) Acute systemic. Materisls which can be absorbed fato
the body by fohalation, ingestion, or through the skio and
produce modarate effects following eingle axfposures lasting
seconds, mioutes, of hours, or folloving ingestioco of a-siagle
doss.

(c) Chaonic local. Materiale wbich on continuous of
repestsd exposurss extending over petiods of dsys, wooths, or
yesre cause modarate barm to the skin oF mutous mssbranes.

(d) Chuonic systemic. Materisls which can be sbeorbed
iato the body by inhalation, ipgestion, or through the skin and
which produce modecate effects followlng coatinuous ot repested
exposures sxtending over periods of daye, mooths, O years.

Those subetances classified ee having “modarste toxicity™
wsay produce irreversible as well as reversible chaages fo the
humao body. Thess changes are aot of such severity ss to
thresten 1ife or to produce serious physical impsirment.

) = Severe Tomfcity® (Righ)ee

(s) Acute Local. Materisle which oo eingle swposure
lasting seconds or sfnutas cause injury to ekin or sucous
asmbranes or sufficient severity to threaten life or to cause
permanent physical impsirment ov disfigucensnt.

(b) Acule systemic. Waterials which can be sbsarbed lato
tha body by tnhalstion, ingestion, or through the ekin end which
can cause injury of sufficient esverity to thresten iife
following & single exp lasting ds, . or hourse,
ot following ingestion of & siagle dose.

(c) Chaomic lucal. MWatertsls vhich os continuous or
repeated syposures extending over pariode of days, mouths, or
yoats cao cause injury to ekin or mucous membranes of sufficient
sevarity to threaten lifs or cause permensnt inpsirwent, which
disfiguremant, or irreversible change.

() Chaonic agatemic. Materisis which can be absorbed
tnto the body by tahslstion, ingestion ot through the skin end
which can cause dasth or serious physicel ispsirment tollowing
continuous ot repested sxposures to esall smounts extending
over periods of days, moothe, or years.

*Sax, N.I., Dangerous Properties of Industrial Materials, Van Nostrand Rheinhold Company,

New York, 4th Edition, 1975.

**xSax, N.I., Dangerous Properties of Industrial Materials, Van Nostrand Rheinhold Company,

New York, 5th Edition, 1979.



3.5 Targets

Ground water use indicates the nature of the use made of ground

water drawn from the aquifer of concern within 3 miles of the
hazardous substance, including the geographical extent of the

measurable concentration in the aquifer. Assign a value using the
following guidance:

Ground Water Use Assigned Value

Unusable (e.g., extremely saline aquifer,
extremely low yield, etc.) 0

Commercial, industrial or irrigation and
another water source presently available;
not used, but usable 1

Drinking water with municipal water from
alternate unthreatened sources presently
available (i.e., minimal hookup requirements);
or commercial, industrial or irrigation with no
other water source presently available 2

Drinking water; no municipal water from alternate
unthreatened sources presently available 3

Distance to nearest well and population served have been

combined in the matrix below to better reflect the important
relationship between the distance of a population from hazardous
substances and the size of the population served by ground water
that might be contaminated by those substances. To determine the
overall value for this combine& factor, score each individually as
discussed below. Match the individual values assigned with the

values in the matrix for the total score.

24



Value for Value for Distance
Population to Nearest Well
Served 0 1 2 3 4
0 0 0 0 0 0
1 0 4 6 8 10
2 0 8 12 16 20
3 0 12 18 24 30
4 0 16 24 32 35

5 0 20 30 35 40

Distance to nearest well is measured from the hazardous

substance (not the facility boundary) to the nearest well that draws
water from the aquifer of concern. If the actual distance to the
nearest well 1s unknown, use the distance between the hazardous
substance and the nearest occupied building not served by a public
water supply (e.g., a farmhouse). If a discontinuity in the aquifer
occurs between the hazardous substance and all wells, give this
factor a score of 0, except where it can be shown that the
contaminant is likely to migrate beyond the discontinuity. Figure 6
{llustrates how the distance should be measured. Assign a value
using the following guidance:

Distance Assigned Value

>3 miles

2 to 3 miles

1l to 2 miles
2001 feet to 1 mile

< 2000 feet

S LW +=O
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Poﬁulation served by ground water is an indicator of the

population at risk, which includes residents as well as others who
would regularly use the water such as workers im factories or
offices and students. Include employees in restaurants, motels, or
campgrounds but exclude customers and travelers passing through the
area in autos, buses, or trains. If aerial photography is used, and
residents are known to use ground water, assume each dwelling unit
has 3.8 residents. Where ground water is used for irrigationm,
convert to population by assuming 1.5 persouns per acre of irrigated
land. The well or wells of concern must be within three miles of
the hazardous substances, including the area of known aquifer
contamination, but the "population served™ need not be. Likewise,
people within three miles who do not use water from the aquifer of
concern are not to be counted. Assign a value as follows:

Population Assigned Value

0
1-100
101-1,000
1,001-3,000
3,001-10,000
>10,000

v & LW -HO
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One-year 24-hour rainfall (obtained from Figure 8) indicates

the potential for area storms to cause surface water contamination

as a result of runoff, erosion, or flow over dikes. Assign a value

as follows:

Amount of Rainfall Assigned Value
(inches)
<1.0 0
1.0-2.0 1
2.1-3.0 2
3.0 3

Distance to the nearest surface water is the shortest distance

from the hazardous substance, (not the facility or property
boundary) to the nearest downhill body of surface water (e.g., lake
or stream) that i1s on the course that runoff can be expected to
follow and that at least occasionally contains water. Do not
include man-made ditches which do not connect with other surface
vater bodies. In areas having less than 20 inches of normal annual
precipitation (see Figure 5), consider intermittent streams. This
factor indicates the potential for pollutants flowing overland and

into surface water bodies. Assign a value as follows:

Distance Assigned Value

>2 miles

1 to 2 miles
1000 feet to 1 mile

<1000 feet

W -~ O

Physical state is assigned a value using the procedures in

Section 3.2.
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TABLE 9

CONTAINMENT VALUES FOR SURFACE WATER ROUTE

Assign contafnment a value of 0 t€:

all cunoff, epille, or lesks from the waste; or (2) fatervening terrain precludes runoff from entering surface water.

for each of the different weane of storage or disposal at the site and sseign s value as follows:

(1) all the waste at the site 1s surrounded by diversion structuras that are in sound condition and adequate to contatn
Othervise, evaluate the contajnment

A. Surfsce lmpoundsent

Assigned Vaiue

Sound diking or diversion structure,
adequate freeboard, and no erosion
evideat

Sound diking or diversion structure, but
inadequate freebosrd

Diking not leaking, out potentislly unsound

Diking unsound, lesking, or in dsnger
of collapse

B. Lontsiners

Assigned Value

Contsiners sesled, in sound conditfon, sand sur-
rounded by sound diversion or contsinment system

Contaianers sealed and in sound condition,
but not surrounded by sound diversion
or contsinment system

Containers lesking and diversion or containment
atructures potentislly unsound

Containers leaking, and no diversion or containsent
structures or diversion structures leaking or ion
dangexr of collapee

[\]

Piles are covered and surrounded
by sound diversioo or containmant system

Piles covered, wastes unconsolidated,
diversion or contsinment system not sdequate

Piles not covered, wsates unconsoli-
dated, and diversion or contsinment
systea potentislly unsound

Piles not covered, wastes unconsolidsted,
and no diverston or contafument or diversion
systea leaking or fo denger or collapse

D. Landff})

Landfill slope precludes runoff, landfiil
surtounded by sound diversion aystem,
or landfil] hes sdequate cover saterisl

Landf1ll not adequately covered and
divereion system sound

Landfill not covered snd diversion system
potentially unsound

Landfil]l not covered and no diversiono
systes present, or diversion systes unsound

Assigned Value
0

Assigned Valve
]
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FINAL REPORT

ADDITIONAL SITE ASSESSMENT
UNOCAL CHEMICALS/CARTERET SITE
CARTERET, NEW JERSEY

1.0 INTRODUCTION

IT Corporation (IT) was retained in July 1985.By the Unocal Chemicals Division
of the Union Oil Company of California (Unocal Chemicals) to conduct an ini-
tial site assessment at their facility in Carteret, New Jersey (Figure 1),

The purpose of this initial site assessment was to define the in situ geologic
and hydrogeologic conditions and to estimate the extent of possible ground
vater contamination at the site. The information collected during this
assessment was then to be used to develop possible site remediation plans
vhich would address the further seepage of organic contaminants into Noes
Creek. A number of preliminary plans were developed; however, as this task
proceeded, it became obvious that additional geologic and hydrogeologic data
vere needed at several key locations within the site before detailed design
could be completed.

Following a discussion between Unocal Chemicals and IT relative to the find-
ings of the Initial Site Assessment Report (ISAR) and Remediation Alternatives
Report, it was decided that an additional site assessment program should be
undertaken. A set of data collection objectives was established as a basis
for the additional site assessment work. These objectives focused on the
collection of the data which were needed to allow the design and construction
phases of the project to proceed and included:
© The collection of additional hydrogeologic, geologic,
and chemical data to better characterize the deeper
sand and gravel aquifer (deeper aquifer) which was

found beneath the site during the initial site
assessment

o The collection of data to determine if site contami-
nants are migrating through the railroad ballast toward
Roosevelt Avenue at the northeastern corner of the site

o The collection of data to characterize the poteatial
for vertical leakage through the barrier between the
shallow and deeper aquifers
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o The collection and analysis of additional ground water
samples to further characterize the relative qualities
of the shallow and deeper aquifer waters and to deter-
mine if any correlations exist between the site's
established analytical program parameters and possible
indicator parameters such as total organic carbon (TOC)
and total organic halogen (TOX)

0 The collection of water samples from Noes Creek to
determine the potential impact of the site on the chem-
ical composition of the stream.

The report which follows presents the results of the work which was completed
during the additional site assessment program. The findings of this report
are intended to supplement the preliminary findings and conclusions of the

‘ e
ISAR.

The remainder of the report consists of descriptions of the field operations
vhich were conducted during the data collection effort (Chapter 2.0), a dis-
cussion of the results of the field investigation (Chapter 3.0), and the
presentation of the conclusions and findings of the additional site assessment

program (Chapter 4.0).
2.0 FIELD INVESTIGATION

The field investigation program was designed to better define the geology and
bydrogeology within two portions of the site in particular. The first portion
is located along the property line at the northern end of the site, and the
second portion is located between existing Monitoring Wells 6 and 11 (Fig-
ure 2). The northern property line irea was evaluated for two reasons; first,
to expand the scope of the hydrogeologic portion of the overall field investi-
gation to include the entire site area and, second, to collect information
vhich might indicate whether contaminant migration is occurring near this
property line. The Monitoring Well 6/11 area required further evaluation
because it comprises a portion of the general area which will be impacted by
proposed remedial action measures. The field operations for the additional
site assessment program included the following tasks:

o Soil drilling and sampling

o Monitoring well installation and development
0 Ground and surface water sampling



0 Measurements of water levels
0 Hydraulic conductivity testing
0 Geodetic survey of monitoring wells and borings.

The work for this program was generally completed in the order presented above

during the time period of June 2 through 7, 1986.

2.1 DRILLING AND SOIL SAMPLING

Six 6-inch~outside-diameter soil borings were drilled to selected depths into

the shallower surface fills and natural soils using a truck-mounted drilling
rig and hollow-stem augers. Two additional soil borings were drilled into the
deeper natural soils (sands and gravels) using this same equipment. However,
these deeper borings consisted of 12-inch-outside-diameter openings for the
upper segments of the borings and 6-inch-outside-diameter openings for the
lower segments. The need for these multiple borehole diameters is explained
in Section 2.2. Figure 2 shows the locations of the eight new soil borings as

vell as the locations of the previously installed monitoring wells.,

Soil samples were obtained both continuously and at selected intervals using a
two-inch~putside~diameter split-barrel sampler or new Shelby tube decontami-
nated for each sample. The split-barrel sampler was driven ahead of the
augers by a 140-pound hammer dropped 30 inches to provide Standard Penetration
Test data (American Society for Testing and Materials [ASTM] Procedure D1586).
Soil sample composites were collected from two-foot intervals starting at the
ground surface. Each soil sample was placed in a new, clean 500-millilicer

amber glass jar and sealed with a polyethylene-lined cap.

Two undisturbed soil samples were obtained for laboratory permeability testing
from the barrier layer between the site's shallow and deeper aquifers. These
samples were collected from Borings SB-l and SB-2 using standard three-inch-
diameter Shelby tubes pushed hydrostatically into the soils. Once satisfac-
tory penetration was accomplished, a minimum of ten minutes was allowed to
pass before sample recovery was attempted. This waiting period allowed for
adequate reexpansion of the soils in the tube, ensuring better recovery. Upon
recovery, each tube was properly labeled, sealed, and maintained in its up-

right normal orientation pending shipment.
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Logs describing both the visual classification of the soils and the drilling
conditions were prepared by the IT geologist supervising the operations
(Appendix A). Four generalized geologic sections were prepared from these
boring logs to characterize the underlying site stratigraphy (Figure 3). The

locations of these sections are indicated in Figure 2.

Measurements of the concentrations of volatile organic vapors were obtained
from the headspace regions of the soil sample jars by means of an H-nu photo-
ionization meter. These measurements, which are listed in Table 1, provide an
indication of the relative presence of volatile organic constituents in the
site soils.,

At the completion of the field program, all soil samples vere transported,
with completed chain-of~custody forms, to the IT laboratory in Export,
Pennsylvania (IT laboratory) for temporary archiving. The samples arrived at
the laboratory on June 10, 1986,

2.2 MONITORING WELL INSTALLATION AND DEVELOPMENT

Monitoring wells were installed in six of the eight soil borings to allow for

the collection of ground water samples for chemical analysis and to provide a
means for obtaining water level information for assessing the direction and
rate of ground water flow. The installed wells consisted of the following
components:

o Two-inch-inside-diameter stainless steel pipe with
flush threads

0 Wire-wound stainless steel well screen with 0.010-inch
slots '

© Sand filter pack
0 Bentonite seal

0 Grout seal

o Locking cap

0 Protective cover.



Upon completion of an appropriate soil boring, a stainless steel well screen
and pipe were assembled and installed in the boring as instructed by the on-
site IT geologist. Following placement of the well screen and pipe, a filter
Pack of silica sand (sand pack) was placed in the annulus between the well
screen and the boring perimeter. The sand pack was generally installed such
that the top of the pack was approximately one foot above the top of the well
screen. A bentonite seal was installed on top of the sand pack to seal off
the screened zone. Periodic depth measurements were made during the installa-
tion of both the sand pack and bentonite seal to ensure proper placement. A
grout seal was then installed up to the ground surface in the remaining
annular space of the well to impede the infiltration of surface wvater into the
well. A locking cap was installed on the top of the riser pipe and a lamphole
cover was set (in mortar) above the riser pipe but flush with the ground

surface.

Two monitoring wells, MW-14 ‘and MW-16) were installed into the deeper aquifer:
The construction techniques for these installations were similar to those for
the installations of the other wells but with additional placements of grout-
filled, 10-inch-diameter polyvinyl chloride (PVC) casings within the upper
portions of these borings. Construction of the wells involved augering 12-
inch-diameter holes through the fill and six inches into the generally silty-
clay and peat barrier layer which separates the shallow and deeper aquifers.. .
Casings comprised of 10-inch-diameter PVC pipe were then installed in these
holes and were seated into the generally silty-clay and peat layer. The cased
openings were then filled with a bentonite grout mixture. The mixture was
allowed to cure for about 12 hours before operations continued. The six-inch-
diameter auger was then advanced through the grout mixture and into the under-
lying natural soils, and the well installations proceeded normally as

described above.

The reason for the casing and grouting of the larger-diameter holes prior to
drilling the well boring through the barrier layer and into the deeper aquifer
was to minimize the possibility of cross-aquifer contamination. Such a pre-

caution was not taken during the initial site assessment installations of

Monitoring Wells 2 and 7 due to the unknown existence of the separate deeper{-~

aquifer at the time. Therefore, the analytical results for the previously

obtained water samples from these wells are suspect.
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'The new well completion diagrams are presented in Appendix B. Monitoring well
and soil boring elevations for the entire site are presented in Table 2. Com-
parison of the "top of well screen" elevations with the ground water eleva-
tions measured in corresponding wells (Table 3) indicates that at times a num-
ber of the shallow aquifer well screens (i.e., Monitoring Wells 6, 9, 10, 11,
12, and 13) have been totally submerged by the ground water. The implication

of these occurrences will be discussed in Section 3.4.

The new wells, except for Monitoring Well 15 which was dry,?vere developed by
pumping to remove fines from the well sensing zone to enhance communication
between the water-bearing zone and the well. While pumping proceeded, the
effluent was visually monitored for suspended solids content. When it was
determined that the suspended solids content had diminished sufficiently, and
at least three well volumes had been pumped from the well, development was
assumed to be completed. All downhole equipment used to develop the wells was
decontaminated between wells using hexane and methanol washes followed by dis=- ~

tilled water rinses.

2.3 GROUND AND SURFACE WATER SAMPLING

Ground water samples were collected for chemical analysis on June 6.and 7,

1986 from 17 of the 18 on-site monitoring wells. Monitoring Well 15 was dry
at the time the samples were collected. Prior to sampling, each well was
purged of a minimum of three well volumes of water by bailing. Bailing and
sampling were accomplished using a decontaminated point-source teflon bailer.
Decontamination consisted of thoroughly washing the bailer using hexane then
methanol followed by repeated rinsing with distilled water. The samples were
generally obtained from the upper to middle portions of the water columns in
the respective wells. Apparent "free product" was again visually observed in
Monitoring Wells 5, 6, and 8, and a sample of the most obvious free product’

layer in Monitoring Well 6 was collected for analysis.,

Two surface water samples were also collected on June 6, 1986 from Noes Creek
for chemical analysis. Both samples were collected simultaneously during ebb
tide by immersing the appropriate sample bottles in the creek vater at the

locations indicated in Figure 2. The water was approximately one-foot deep at



the points of sampling. The locations of the samples, S-1 and S-2, were cho-
sen to represent conditions just upstream and just downstream, respectively,

of the site.

Standard field parameters, i.e., sample temperature, pH, and specific conduc-
tance, wvere measured and recorded in the field for all water samples (Appen-
dix C). Each sample was placed in a new, clean container, was appropriately
preserved, and was then cooled to and maintained at wet ice temperature (four
degrees Celsius) during transport to the IT laboratory. All samples were
transported by means of ground transportation and were accompanied by complet-
ed chain-of-custody forms. The samples arrived at the laboratory on June 10,

1986 and were subsequently analyzed for the required constituents.

2.4 GROUND WATER LEVEL MEASUREMENTS

Measurements of the ground water levels in all monitoring wells were taken

during both high and low tides on June 6 and 7, 1986, respectively., These
measurements were manually obtained using a weighted sounding device attached
to a measuring tape. The measurements were recorded on log sheets to the
nearest 0.0l foot. The results of this water level measurement program are
indicated in Table 3 along with results of previous measurement programs.
Generalized ground water contour maps for the shallow aquifer vere developed
from these measurements and are presented in Figures 4 (high tide) and 5 (low
tide).

2.5 HYDRAULIC CONDUCTIVITY TESTING

In situ permeability tests were conducted in Monitoring Wells 1 and 8 (Fig-

ure 2) following the above-described collection of ground water samples and
measurement of water levels. The tests were performed to evaluate present
well sensitivity (degree of communication between the well and water-bearing
zone) and to estimate, or in the case of Monitoring Well 1 reestimate, the
hydraulic conductivities of the water-bearing zones at the chosen locations.
The tests were conducted by filling the well pipes with water to levels above
the existing ground water levels in these wells and measuring the subsequent

falls of these induced water levels as a function of time (falling head test).



The induced water level in Monitoring Well 8 dropped so rapidly to its ori-
ginal elevation that an acceptable measurement of this fall over time could
not be obtained using available techniques. This occurrence cannoc cate-
gorically be explained at this time except for the possibility that Monitoring
Well 8 may intersect a thin, isolated lens of high-permeability fill material
which is located above the normal water level in the vell. Thus, no hydraulic

conductivity value could be calculated for this well.

The hydraulic conductivity value of Monitoring Well 1 resulting from the fall-
ing head test was computed to be 4.7 x 10”4 ceatimerer per second (cm/s).

This result is consistent with the previous rising head test result of

2.1 x 1074 cm/s which was obtained for Monitoring Well 1 during the initial
site assessment program. This outcome tends to also reinforce the credibility
of the other hydraulic conductivity results which were obtained during the

initial site assessment and ranged from 1.3 x 107> to 3.5 x 103 cm/s.

2.6 GEODETIC SURVEY OF MONITORING WELLS AND BORINGS

A geodetic survey was conducted at the site by Ensurplan (formerly Goodman

Allgair and Scott), a local, registered surveying company, to provide both
vertical and horizontal control for all monitoring wells and soil borings.
Elevations were determined to the nearest 0.0l foot for the near-ground sur-
face, the top of protective cover, and the top of riser pipe for all monitor-
ing wells; and for only the near-ground surface for Borings SB-1 and SB-2.
Wells and borings were horizontally located by measuring radial distances to
permanent site structures. Well locations and pertinent elevations are pro-

vided in Figure 2 and Table 2, respectively,
3.0 RESULTS OF INVESTIGATION

The previous chapter provided a description of the field operations conducted
during this additional site assessment. The following sections present dis-
cussions of both the criteria on which the project objectives (Chapter 1.0)

and the plan of work were based, and the results of this work.



3.1 ADDITIONAL CHARACTERIZATION OF DEEPER AQUIFER

A sand and gravel aquifer (deeper aquifer) was found to exist at depths which

varied from approximately 12 to 27 feet beneath the surface of the site during
the initial site assessment program. The following work was planned as part
of the additional site assessment program to better define the lateral extent
of this deeper aquifer and its relationship to the shallow aquifer:

Soil boring and soil sample collection

Monitoring well installation

Ground water sample collection and analysis
Ground water level measurement.

0 00O

As described in Section 2.2, two additional deep borings, MW-14 and MW-16,
were drilled on site to supplement the information obtained from the drilling
of Monitoring Wells 2 and 7 during the initial site assessment program (refer
to Figure 2 for locations of wells). The locations of the new borings were
chosen such that if the sand and gravel formation was again encountered in
both of these borings, it could then be assumed that this soil layer extended
beneath the entire site. Both borings did encounter this layer (Appendix A);
therefore, it has been assumed, for the purposes of this report (i.e., cross
seé:ions, etc.), that the sand and gravel formation does extend beneath the -

entire site, *

Monitoring wells were installed in each of the two borings for the purpose of
collecting ground water samples and determining ground water levels. The
information obtained from both the ground water analyses and the water level
measurements was intended to be used to better define the hydrogeologic rela-

tionship between the overlying shallow aquifer and this deeper aquifer.,

The results of the ground water analyses are discussed in detail in

Section 3.4, However, these results generally imply that the potential for

migration of contaminants from the shallow aquifer, through the existing ~

barrier layer, and into the deeper aquifer may not be as great or extensive as
the initial site assessment analytical results may have suggested. The deeper
aquifer Monitoring Well 16 was found to be|relatively "clean," while the
closest of the nearby shallow aquifer wells for which the complete list of
volatile constituents was measured, Monitoring Well 17 (Figure 2), appeared to

be potentially contaminated (Table 4). The deeper aiuifer Monitoring Well 14 ,

note



was also found to be relatively "clean" although this well is likely upgradi-
ent from the on-site contaminant sources. Thus, a definitive statement about
the relationship between the shallow and deeper aquifers, relative to the in-
tegrity of the barrier layer in minimizing contaminant migration, cannot be
made at this time in light of the existing water quality daca. Additional
data are needed for evaluation prior to the formulation of any conclusions on

this matter.

The evaluation of the ground water elevation data contained in Table 3 regard-
ing the quantification of the vertical gradient which should exist between the
shallow and deeper aquifers indicates that this gradient likely varies with
time in both magnitude and direction. This outcome is predictable in a tidal-
ly influenced environment such as exists on site. Thus, the existing ground
water elevation data are not sufficient for developing meaningful conclusions
or observations relative to the impact of natural piezometric head differen-
tial on the potential for contaminant migration through the barrier layer
between the aquifers. Continuous ground water level measurements must be
acquired before a realistic piezometric relationship between the shallow and
deeper aquifers can be established. It can, however, be stated that an "up~
ward" vertical gradient appears to have, at least intermittently, existed and
may still intermittently exist. These occurrences will tend to minimize the

potential for downward migration of contaminants from the shallow aquifer.

3.2 CONTAMINANT MIGRATION THROUGH THE RAILROAD BALLAST

The area in question is located in the northeastern section of the site near

Roosevelt Avenue where the railroad track runs between the plant office and
warehouse. The additional work planned for this area included the installa-
tion of a ground water monitoring well, MW-15 (Figure 2), from which soil and
water samples could be collected. It was reasoned that the selected well
location should be in the pathway of any ground water which had the potential
to flow away from the site through the typically highly permeable track bal-
last. Ground water samples were to be collected from this well for analysis
to determine if contaminants might also be migrating with such ground water.
The well was installed in the upper fill with the bottom of the screened
interval located in the top of the generally silty-clay and peat barrier layer

beneath the fill, However, an insufficient amount of ground water flowed into

10
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the well during the course of the field work, and the plan to collect and

analyze ground water samples from this well had to be abandoned.

The fact that the well was essentially dry following installation does allow

an observation to be made concerning this area. That is, it does not appear

that the shallow aquifer extends into this local area under normal weather and

low tide conditions. Supporting this observation are the soil boring logs

(Appendix A) and geologic cross sections (Figure 3) which indicate that the

top of the generally silty-clay and peat barrier layer, above which the shal-<~ ' fg
low aquifer is perched, slopes away from this arca toward the southern and

central portions of the site. Thus, the probable intermittent occurrence of

ground vater in this area minimizes the potential for localized off-site

contaminant migration through the railroad ballast.

3.3 LEAKAGE POTENTIAL OF BARRIER LAYER

Concern over the possibility of leakage of the shallow aquifer contaminants

into the deeper aquifer dictated the need for evaluating the leakage potential

of the generally silty-clay and peat barrier layer which exists between the &~ onet e
aquifers. The evaluation was to be based on the results of the ground water

level measurement program and the results of laboratory permeability testing

of the two samples which were collected from the barrier layer during the

field operations (Section 2.1). Additionally, insight was hoped to be gained

from the results of the ground water sample analyses.

As discussed in the previous section and as will be discussed in Section 3.4,
existing ground water quality data are inconclusive with respect to supporting
or denying the occurrence of past substantial leakage and associated contami-
nant migration from the shallow aquifer into the deeper aquifer. Thus, a
qualitative means of characterizing the leakage potential of the barrier layer
is not presently available. As has also been discussed, the existing ground
water elevation data are too sparse and discontinuous to be used to quantify
the relative magnitude and dominant direction of leakage. Thus, one of the
primary means of characterizing the leakage potential is not presently avail-
able. However, the results of the labofatory permeability testing indicate

pem—

that the barrier layer, at least in the general areas sampled, is not very /— g
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permeable. This outcome will tend to minimize the potential for downward o o
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leakage in these areas and in other areas where the barrier layer has similacr

properties.

The laboratory permeability tests were conducted in the IT laboratory. The

two undisturbed samples on which the tests were conducted were collected from

the generally silty-clay and peat layer which was encountered in Borings $B-1

and SB-2 (Figure 2), as previously described. The results of the permeability
tests are provided in Appendix C. These results indicate that the portion of

the barrier layer represented by the SB-1 sample has a permeability on the

order of 3.1 x 1078 cm/s, and the portion of the barrier layer represented by

the SB-2 sample has a permeability on the order of 2.4 x 10”8 cm/s. These

results compare favorably with the permeabilities typical of soil-bentonite

design mixes used in the construction of slurry walls which are themselves

often used to contain contaminated subsoils and/or ground water. Thus, the .
represented barrier layer materials can be described as lowv-permeability mace-*?ﬁl]c"d
rials which will tend to minimize potential leakage, but the magnitude of this°®

leakage cannot be quantified at this time. .

3.4 CROUND WATER QUALITY EVALUATION

The results of the analyses of the ground water samples which were collected

from the new monitoring wells are presented in Tables 4 and §. Monitoring
Well 15 is not represented in these tables since samples could not be obtained
as explained previously. The results of the analyses of the ground water
samples which were collected from the remaining monitoring wells during the

additional site assessment are presented in Table S.

Shallow Aquifer

The Table 4 results regarding the shallow aquifer indicate that the Monitoring
Well 13 area appears to be relatively "clean," whereas the Monitoring Well 17
and 18 areas may be somewhat contaminated. All measured volatile organic
constituents, if they existed at all, were found to be below the analytical
method detection limits for Monitoring Well 13. The Monitoring Well 17 analy-
ses found a number of elevated volatile organic concentration levels, with
total xylenes and toluene having the highest levels among the more hazardous
constituents (i.e., benzene, chlorobenzene, ethylbenzene, tetrachloroethylene,

toluene, [1,1,1]-trichloroethane, vinyl chloride, and xylene, as per the

12
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"Qualicative Risk Assessment" section of the ISAR). The Monitoring Well 18
analyses also found a number of elevated volatile organic concentration lev-
els, with chlorobenzene, benzene, and total xylenes having the highest levels

among the more hazardous constituents.

These shallow aquifer analytical results coupled with the initial site assess-
ment analytical results for the shallow aquifer (reproduced as Table 6 herein)
have allowed the development of a graphical depiction of the suspected General
Contaminant Source Area (GCSA) within the shallow aquifer (Figure 6). The
limits of the GCSA boundary were approximated from consideration of the gen-
eral facility layout and operation, the site stratigraphy, and the analytical
data. The major storage tank operations are associated with the interior of
the site, and a review of the site stratigraphy indicates that the top of the
barrier layer tends to slope avay from the northern, eastern, and western
boundaries and toward the central and southern portions of the site. Review
of the analytical data of Tables 4 and 6 for the shallow aquifer wells indi-
cates that the measured concentrations of the more hazardous constituents
(defined above) for the wells within the GCSA limits are on the order of a
magnitude or more greater than the corresponding measured concentrations of
these constituents for the wells outside of the GCSA. Thus, the GCSA provides
a visual interpretation of the existing shallow aquifer analytical data rela-
tive to the greatest concentrations of contaminants and represents the most

likely area in need of remediation.

Deeper Aquifer

The Table 4 results regarding the deeper aquifer wells indicate that both
Monitoring Wells 14 and 16 appear to be relatively "clean." All measured
volatile organic constituents, if they existed at all, were found to be below
the analytical method detection limits for Monitoring Well 16. The same was
true for Monitoring Well 14, except for the measured preseace of chloroform
and tetrachloroethylene which were found in concentrations slightly above
their detection limits and for the measured presence of trichloroethylene
which was found at a level within an order of magnitude of its detection
limit. Only tetrachloroethylene belongs to the "more hazardous constituent"

group which was previously defined.

13
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In comparing the deeper aquifer analytical results for Monitoring Wells 14 and
16 (Table 4) with those previously obtained during the initial site assessment
for Monitoring Wells 2 and 7 (Table 6), it must be noted that Monitoring

Wells 2 and 7 were installed without the precautionary measures employed dur-
ing the installation of Monitoring Wells 14 and 16 (Section 2.2). Thus, it is
possible that the analytical results reported for Monitoring Wells 2 and 7 may
reflect conditions affected by the drilling operations even though the stand-
ard installation, development, and purging procedures were closely adhered to
at the time that these wells were installed and sampled. The existence of a
significant site-related contaminant plume in the deeper aquifer cannot, ,
therefore, be verified at this time,‘especially in light of the analytical
results for Monitoring Wells 14 and 16. However, the existing data do indi-
cate that, if a plume actually exists, it is not very extensive relative to

the northern, western, and eastern site boundaries.

The acquisition of additional analytical data is needed for review before a
definitive conclusion can be drawm regarding the contamination of the deeper
aquifer. The analysis of new water samples from Monitoring Wells 2 and 7
alone could provide a valuable indication as to whether the previously mea-{; 7)o
sured contaminant levels at these wells were actually representative of the
formation water. Because more than a year has passed since these wells were
initially sampled (September 1985), the aquifer has had a chance to "cleanse"
itself of the typically soluble and mobile volatile organic constituents which
might have been introduced during well installation. Thus, if such new sam-
ples were to contain significantly reduced levels of the constituents which
were previously present, then the original data were likely not representative

of the actual deeper aquifer water qualicy.

Indicator Parameters

The results of the most recent analyses for TOC and TOX are presented in

Table 5. The results of the previous analyses for these parameters during the
initial site assessment are presented in Table 6. Review of both sets of
results indicates that neither of the parameters can be depended upon to be a
reliable, consistent indicator of the occurrence and/or relative magnitude of
elevated levels of the more hazardous constituents (as defined previously)

associated with the site. For example, Table 6 indicates that Samples MW-1T,
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MW-7T, MW-10T, and MW-10B all have TOC values in the range of 12 to 14 parts
per million (ppm); however, Monitoring Well 1 is considered to be relatively
"clean" while Monitoring Wells 7 and 10 had significantly elevated levels of
chlorobenzene and/or total xylenes. Additionally, the highest TOC concentra-
tion in Table 6 corresponds to one of the "cleaner" vells, Monitoring Well 3,
while Tables 4 and 5 illustrate that the apparently most contaminated well of
those represented in these tables, Monitoring Well 6, did not have the highest
TOC concentration. In regard to a similar inconsistency in the TOX measure-
ments, Tables 4 and 5 show that Samples MW-14 and MW-18 had the same TOX con-
centrations of 1.0 ppm, while Samples MW-16 and MW-17 had the same TOX concen-
trations of 0.15 ppm; yet Monitoring Wells 14 and 16 appear to be relatively
"clean" and Monitoring Wells 17 and 18 may be contaminated. Therefore, it
cannot be recommended that the TOC and TOX parameters be used to substitute

for the actual measurements of the more hazardous constituent concentrations.

Future Sampling Protocol

It has become apparent that several of the shallow aquifer well screens have
been totally submerged at times in the past by the ground water (Section 2.2).
These occurrences are not necessarily detrimental to the use of any of the
monitoring wells or to the existing analytical results of samples obtained
from the wells. However, there is the possibility that a sample collected
from or near the top of the water column in a well which has had its well
screen submerged for any length of time may not actually be representative of
the top of the water table outside of the well at the time of sampling. This
may especially be true in an environment where free product may be present
atop the ground water table. Thus, to ensure that representative samples are
being obtained during any future ground water sampling program, water level
measurements should be taken prior to sampling and "top" samples should be
collected only if and when the water level in a particular well is below its
top-of-well-screen elevation. The relative elevations of the ground water
table and the top of a well screen should not impact the collection of a

"bottom" sample from a given well.

3.5 SURFACE WATER QUALITY EVALUATION

Two water samples were collected from Noes Creek, one west (SW-1) and one east

(SW-2) of the site (Figure 2). The locations were chosen such that during ebb
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tide it was expected that the quality of the water flowing to location (SW-1)
would not be influenced by the site and, conversely, the quality of the water
flowing to location (SW-2) would be influenced by the size. The results of
the analyses indicate that for all parameters measured in excess of their
detection limits, except sulfate, concentrations were higher upstream (SW-1)
than downstream (SW-2). This occurrence may be attributable to a presently
unknown off-site, upstream source of contamination or possibly to the entrain-
ment of site-related constituents as the tide moves up Noes Creek past the
site. In any event, the limited surface water sampling program does tend to
demonstrate that the concentrations of the more hazardous volatile organic
constituents measured in Noes Creek are significantly lower than the con-
centrations of these constituents measured in the on-site shallow aquifer.
Apparently, volatile organic contaminant attenuation is occurring which will
tend to minimize the possible site~related impairment of Noes Creek. This
outcome is most likely due largely to the turbulence and associated mixing
which probably occurs as the tide moves past the site. However, a definitive
conclusion regarding the degree to which Noes Creek is contaminated with site-
related constituents cannot be formalized at this time, except to state that
the limited data tend to support the possibility of minimal volatile organic
contamination. \ 3

- - - R

4.0 CONCLUSIONS AND FINDINCS

i

The conclusions and findings of this additional site assessment program are
summarized below with respect to the data collection objectives which were

outlined in Chapter 1.0:
o Characterization of the deeper sand and gravel aquifer

- The sand and gravel formation appears to be present
beneath the entire lateral extent of the site.

= The top of the sand and gravel formation was found at
depths of 12 to 27 feet below the surface of the
site.

= A generally silty-clay and peat barrier layer appears
to be present between the shallow and deeper aqui-
fers. The integrity of this barrier layer relative
to the prevention or minimization of downward contam-
inant migration cannot be fully established at this

16



time. Additional data are needed to be gathered and
reviewved to further assess the barrier layer as dis~
cussed in Section 3.1,

Determination of the potential for migration of con:zam-
inants through the railroad ballast

= The probable intermittent occurrence of ground water
in the subject area minimizes the potential for con-
taminant migration through the railroad ballas:.
However, the continuous tidal influence on Monitoring
Well 15 should be assessed to further justify the
above observation.

Characterization of the potential for vertical leakage
through the barrier layer )

= Laboratory permeability testing on soil samples ob-
tained from the barrier layer yielded results which
indicated that the barrier materials may be low-
permeability materials which minimize the potential
for downward leakage. However, additional data may-
need to be acquired to verify the areal extent of the
low-permeability zonme. - —_—

—

= Adequate piezometric and/or water quality datd“are
‘ot presently availablé to quantify or further qual-~
ify the vertical leakage potential. However, the
acquisition of the additional data discussed in
Section 3.1 should address this matter.

Evaluation of ground water quality

- The GCSA (Figure 6) was developed as a visual inter-
pretation of the existing shallow aquifer asalytical
data relative to the greatest concentrations of con-
taminants and to represent the most likely area in
which the remediation efforts should be focused.

—_The existence of a site-related contaminant plume in

" the deeper aquifer cannot be verified at preseat.
Additional. ground water quality data are needed for
evaluation before a definitive conclusion caa be
drawn concerning this matter.

= TOC and/or TOX are not reliable, consistent indi-
cators of the presence of the more hazardous
constituents associated with the site.

= In the future, water level measurements should be
taken prior to the collection of a ground vater sam-
ple from the top of the water column in a well to
determine whether the particular well screen is
submerged.

17
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o Evaluation of surface water quality

= The limited data tend to support the possibility of
minimal volatile organic contamination of Noes Creek.
However, additional data should be acquired before a
definitive conclusion is drawn concerning the magni-
tude of the site-related contamination of Noes Creek.

Sufficient data appear to now exist with which to carry forward the design of
a shallow aquifer ground water control scheme to contain, collect, and treat
the ground water within the GCSA. The design of the potential ground water
collection well system(s) will be dependent on sensitivity analyses conducted
on representative values of hydraulic conductivity and horizontal hydraulic
gradient for the site. The system(s) will then be ad justed, via pumping rates
and well spacings, to account for the "worst" practical conditions. The
consideration of the continuous ground water level information discussed in
Section 3.1 will, however, allow for the selection of the most representative

horizontal hydraulic gradient values.
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TABLE 2

MONITORING WELL AND SOIL BORING ELEVATIONS(a)

MONITORING WELL OR TOP OF COVER TOP OF TOP OF BOTTOM OF WELL
SOIL BORING OR GROUND  INSIDE PIPE(b) WELL SCREEN OR BORING

MW-1 8.98 8.27 4.98 -1.02

MW=2 8.47 7.60 -3.53 -21.53

} MW-3 9.31 8.63 7.11 1.31
MW~4 9.30 8.50 7.30 1.30

I ) MW-5 9.16 8.58 7.16 1.16
MW-6 8.84 8.23 4.54 -7.16

1 MW=7 8.83 7.89 -17.17 -23.17

l MW-8 9.43 8.55 7.43 -4.57
MW-9 10.40 9.57 7.40 -4.60

I j MW-10 10.83 10.01 8.83 2.83
MW-11 11.25 10.43 9.25 3.25

I ! MW-12 12.48 11.79 10.48 4.48
MW-13 12.34 11.74 8.34 2.34

I l MW-14 13.37 12.53 -5.63 -16.63
MW-15 9.56 9.14 8.06(c) 3.36

) MW-16 9.80 9.32 -8.40 -19.40

I MW-17 9.63 9.23 5.63 -5.37
MW-18 (d) (d) (d) (d)

] 5.1 i i
§B-2 9.6 - - -4.40

]

I } (a)Elevations in feet (mean sea level).
(b)Top of the bottom section of the locking cap.
* {c)Elevation of the top of sand pack.

I (d)Elevations were not measured as the well cover area was flooded at the time of
the survey.

(
I NOTE: Homtormg Wells MW~13 through MW-18 were installed during the additional
site assessment investigation. Monitoring Wells Mw-1 :htough MW-12 were
l l installed during the initial site assessment investigation.

|I
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APPENDIX A
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| DATE ‘BEGAN: __6=5-86

BORING NO. __sS8-t

FIELD ENGINEER: G- H. & 0. M.

OATE FANISHED: 8=5-88 CHECKED BY: __D. HOLZMAN
GROUND SURFACE EL: __9! N E
o vi | PENETRATION
ELEV. DEPTH [SAMPLE & DESCRIPTION J RESISTANCE
(FEET) | (FEET) [ TWE| & @i |(BLOWS PER FooT)|  REMARKS
o =) 10 0 20
= —\'s FILL: (MEDIUM DENSE, BROWN FINE SAND,
B _ SOME CLAY, BRICK FRAGMENTS AND FINE
B _ GRAVEL - MOIST) P
1 2.0°
2.9 s FILL: (MEDIUM STIFF, BROWN FINE
| . SANDY CLAY, SOME BRICK FRAGMENTS AND|
6-5-86 | -1/, FINE GRAVEL — MOIST)
- —\'s FILL: (SOFT, BROWN TO BLACK FINE SANDY
5.0 CLAY, SOME FINE GRAVEL — MOIST) o
BLACK TAR UKE
— =1/ 3 6.0° MATERIAL PRESENT
— IN BOTTOM OF
- ~4\'s FILL: (LOOSE, BLACK FINE TO COARSE S—3 AND TOP OF
B _ SAND, SOME CLAY, FINE GRAVEL AND S-4.
2.5 BRICK FRAGMENTS — MOIST) sw
4
—\'s
0.0 ~ NO RECOVERY -
— 100 |/ S
S FILL: (VERY LOOSE, DARK BROWN TO
— = BLACK FINE TO COARSE SAND, SOME
— — CLAY, FINE GRAVEL AND BRICK FRAGMENTS| sw
= — /e - MOIST) 12.0°
125 s/|s7%
N _ #(L50SE, DARK BROWN TO BLACK PEAT,
¢ JwoisT pt
N 7’ Neo 14.0°
15.0 »
a
B ] ™
- L
[ —{ST=1/¢ |LOOSE, DARK BROWN TO BLACK PEAT
175 7] ¢ pt
-8.9 18.0 ~29 '-l
] BOTTOM OF BORING
— 18.0°

PROJECT NO. 501003

BORING NO. SB-1

SHEET

1

OF 1



P—— po—

l !
|

. DATE BEGAN: __6-5-86
" DATE FINISHED: _6-5-86

BORING NO. __s8-2

FIELD ENGINEER: _G. H. & D. H.

GROUND SURFACE EL: __9-6' N E
ELEV. DEPTH |SAMPLE] g DESCRIPTION 8 PR%STAJ]COEN REMARKS
(FEET) | (FEET) | TYPE| @ vi [(SLOWS PER FOOT)
& Sl 30 so
- —\'s ALL: (VERY LOOSE, BROWN FINE SAND,
| ] SOME CLAY AND AND SLAG FRAGMENTS - ©
MOIST)
— =1/ 1
6-5-86] 25 s FILL: (LOOSE, BROWN FINE SAND, SOME
“~F~ _ CLAY, SILT AND BRICK FRAGMENTS —
MOIST) P
B /2 4.0'
B Ns FILL: (MEDIUM STIFF, BROWN TO BLACK
5.0 FINE SANDY CLAY, SOME TAR UKE \
MATERIAL AND METAL FRAGMENTS - MOIST] o
— N FILL: (MEDIUM STIFF, BROWN FINE SANDY
CLAY, SOME WOOD FRAGMENTS, TRACE
~ o5 T PEAT -~ MOIST) d
B 4 8.0’ o
| N FILL: (VERY LOOSE, BLACK FINE TO / .
MEDIUM SAND, SOME SILT, FINE GRAVEL
0o L - AND WOOD FRAGMENTS — MOIST) L
1 100 |/ S
B Ns FILL: (VERY LOOSE, BLACK FINE TO |
MEDIUM SAND, SOME SILT AND WOOD
— - FRAGMENTS - MOIST) ]
125 | s FILL: (VERY LOOSE, BLACK FINE TO e PEAT
COARSE SAND, SOME WOOD FRAGMENTS, ENCOUNTERED
— — FINE GRAVEL, PEAT — MOIST) » AT 14.0".
—4.4 140 1/ 7

T
L]

T
L 111

P
111

T
]

BOTTOM Of BORING
14.0°

l | PROJECT NO. 501003

]

BORING NO. sB8-2
SHEET 1 OF 1
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 DATE BEGAN; __5§-3-86

BORING NO. __Mw-13

FIELD ENGINEER: _G: W. & 0. H.

' DATE FINISHED: 8-3-86 j CHECKED gY: __0- HOLZMAN
GROUND SURFACE EL: __123 N E
Y vi | PENETRATION
ELEV. DEPTH [|SAMPLE & DESCRIPTION %) RESISTANCE
(FeEn) | (FeEn) [Tvee | @ 4 |Bows Per Foom REMARKS
| N\s FILL: (MEDIUM DENSE, BROWN FINE TO
MEDIUM SAND, TRACE SILT, BRICK
6-3—86 - FRAGMENTS AND GRAVEL - MOIST) el
7 i A 20
— 100 o 25 s /}7%] MEDIUM_DENSE, BROWN FINE TO MEDIUM
B B &S] SAND, TRACE CLAY - MOIST -
[ n 2 .:-' 'E: "oa
= —I\'s J VERY SOFT, BROWN SILTY CLAY, SOME
5.0 FINE SAND — MOIST a I/
~ S \ VERY SOFT, BROWN SILTY CLAY, SOME
= FINE SAND — MOIST
7.5 o
4 \ WOH
" N\ s MEDIUM STIFF, RED CLAY, TRACE UITHIFIED
— = \ MICACEOUS SHALE — MOIST
— \ d
23 | 400 I/ 5\N \

Ll

FTTT

T T
L]

rTT11
[

rTT1
L1

BOTTOM OF BORING
10.0°

PROJECT NO. 501003

BORING NO, MW-13

SHEET 1

OF 1
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DATE BEGAN; __S—3-86 BORING NO. _mw-14 FELD ENGINEER: G M. & 0. H.
DATE.FINISHED: . 6=4-86 CHECKED 8Y: 0. HOLZMAN
GROUND SURFACE EL: _'335 N
4 v PENETRATION
ELEV. OEPTH |SAMPLE] T DESCRIPTION 3] RESISTANCE
(FEED [ (FEED | TvPE | 2 v |(BLOWS PER FooT)|  REMARKS
a 2 10 3Q 50
B —I\ s /Beet— ASPHALT MTH CRUSHED GRAVEL BASE
_ BASE) 0.25'
6-4-86 |_ _ FILL: (VERY DENSE, DARK BROWN TO BLACH ™
“gF~< 1 SILTY SAND, SOME BRICK FRAGMENTS) 20
2.5 s |MEDIUM DENSE, BLACK SILTY SAND, SOME sm
oo | GRAVEL — MOIST 3.0'
— — /> MEDIUM DENSE, REDDISH BROWN MEDIUM p
B SAND — MOIST
L - NO SAMPLE
5.0 / COLLECTED
B _ FROM 4' TO 6.
— —\S MEDIUM DENSE, REDOISH BROWN MEDIUM ®
~ .5 ] SAND — MOIST 7.5
' 3 N d
B MEDIUM STIFF, REDDISH BROWN CLAY,
— —\S SOME SHALE FRAGMENTS — MOIST
100 1/ 4 .
\ DRILLING
— — \ OPERATIONS
L — \ TEMPORARILY
- - \ ENDED ON 6-3-8§
n - \ TO SEAT 12°
125 \ PVC PIPE.
0.0 — \
B N MEDIUM STIFF, REDDISH BROWN CLAY,
— }\ TRACE SHALE FRAGMENTS AND BLACK o
- \ ORGANICS ~ MOIST
15.0 S §
175 7 % -]
—4\s \ MEDIUM STIFF, RED CLAY - MOIST
— - \ d
B /6 \\ 19.5'
20.0 S / I2:IMEDIUM DENSE, REDOISH BROWN FINE TO L
| _ %577 COARSE SAND, SOME FINE GRAVEL — MOIST -
— =1/ 7
225 7]
-10.0 [ -
250 \

PROJECT NO. 501003

BORING NO. MW~14
SHEET 1

OF 2



DATE BEGAN: _6=3-86 BORING NO.  wMw-14 FIELD ENGINEER: G. H. & 0. H.
DATE FINISHED: _8-4-88 i CHECKED 8Y: .D. HOLZMAN
GROUND SURFACE EL: _ 1335 N E
Y G PENETRATION
BEV. DEPTH [SAMPLE & DESCRIPTION 3] RESISTANCE
(FEET) | (FEET) | TvPe | € vi [(BLOWS PER FOOT)|  REMARKS
£ S 1190 30 =0
- J\'s VERY DENSE, REDOISH BROWN FINE TO
| ] COARSE SAND, SOME FINE GRAVEL — MOIST »
— —1/8
275
300 |
B N\'s VERY DENSE, REDDISH BROWN FINE TO
COARSE SAND, TRACE FINE TO COARSE
— — GRAVEL — MOIST 2
-18.65 [ 320 |/ 9 L
— - BOTTOM OF BORING
= — 32.0°
| PROJECT NO. 501003 BORING NO. MW—14

SHEET 2 OF 2



DATE BEGAN: §-5-86 BORING NO MW~15 FIELD ENGINEER: G. H. & D. H.
DATE FINISHED: . 8—=5-86 CHECKED BY: __D. HOLZMAN
GROUND SURFACE EL: _ 9.5° N E
. o | vi | PENETRATION
ELEV. DEPTH [SAMPLE & DESCRIPTION J RESISTANCE
(FEET) | (FEET) T™YPE | 2 & |(BLOWS PER FOOT) REMARKS
T Sl 19 30 50
- —4\'s
— ] d
— /1
~ L FILL: (SOFT, RED CLAY, SOME CINDERS
a s AND ASH - MOIST)
— = d
| — /2
— 45 o NO SAMPLE
50 | \ COLLECTED FROM
§ 4 TO 6.
- -N\'s \“ MEDIUM STIFF, RED CLAY: SOME SHALE
B _ FRAGMENTS — DRY d
7.5 \
1.5 8.0 3 \
] BOTTOM OF BORING
N 8.0'
PROJECT NO. 501003 BORING NO. MW-1S
SHEET 1 OF 1




SHEET 1
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DATE BEGAN; __6=3-86 BORING NO.  MwW-1§ FIELD ENGINEER: G- H. & D. H.
:DATE FINISHED: . 8=4-86 __ CHECKED BY: __D. HOLZMAN
GROUND SURFACE EL: __5:8 N E
Bev. | o |saneid @ v | FENETRATION
: & DESCRIPTION J RESISTANCE
(FEED) | (FEEM) [Tvee | € ¢ |(BLOWS PER FOOT)|  REMARKS
a =) 10 30 S0
= —\'s
— - FILL: (MEDIUM DENSE, BROWN FINE SAND, | sp
— — SOME GRAVEL - DRY
6-4—-86
< [ 25 S "\\
: X » ~] PIECES OF wo0D
- 7 ENCOUNTERED AT
B — ~25.
n 3.5 ¥
~ 50 T1\S FILL: (LOOSE, BLACK COARSE TO MEDIUM V7
— SAND, SOME SILT, FINE GRAVEL AND BRICK| sp —
- — FRAGMENTS ~ MOIST)
B ] 7.0 mi
75 T il VERY LOOSE, BLACK SILT, SOME
B x FINE GRAVEL ~ MOIST 7.5 | bt
— — VERY SOFT TO SOFT, BROWN PEAT, SOME
- — CLAY — MOIST pt
E 9.5'
0.0 | — N
10.0 VERY SOFT, BROWN TO RED SILTY CLAY - |_¢
- _ \ MOIST
— — \ SOFT, RED CLAY,, SOME SILT AND FINE o
- - N SHALE FRAGMENTS ~ MOIST
B 12.5 \
MEDIUM STIFF, RED CLAY, SOME SHALE
— - \ FRAGMENTS - DRY d
N _ \ \# ORILLING
15.0 \ \ OPERATIONS
: \ TEMPORARILY
- — \ ENDED ON
I \ 6-3-86 TO SEAT
B N \ 12° PVC PIPE.
178 7] §
- &.. 1835]
-10.0 |- - \
20.0
SwW
- — VERY DENSE, BROWN FINE TO COARSE
- _ SAND, TRACE FINE TO COARSE GRAVEL —
22.5 MOIST
250 7] \/ |& sw
NO. 501003 ' BORING NO. MW~16




DATE BEGAN: 6—-3—~86

. DATE FINISHED: _6=4—86

BORING NO. __Mw-16

FIELD ENGINEER: G. H. & C. H.
CHECKED 8Y: D. HOLZMAN

GROUND SURFACE EL: _ 98 N E
SN v | PENETRATION
ELEV. e : DESCRIPTION J RESISTANCE
FED | FED [ TPE ¥ |(3LowS PER Foor)|  REMARKS
. > 10 30 S0
e c— sw V
275 7] DENSE, BROWN FINE TO COARSE SAND, i
N _ TRACE FINE TO COARSE GRAVEL - MOIST | «
: ] A
=200 [ oo = ¥
SRS L1_——— [ 2 4
=212 [ 310 |

BOTTOM OF BORING
31.0°

rTTT
L1l

FT 1T
L]

1T
L1

111

P
1111

111

DY RY ¥

PROJECT NO. 501003

BORING NO. MW-16
SHEET 2 OF 2




DATE BEGAN: _ 6—4-886

BORING NO. __Mw-17

FIELD ENGINEER: G- H. & 0. H.

" DATE FINISHED: _6=4-88 CHECKED BY: __0. HOLZMAN
GROUND SURFACE EL: .__3:6 N E
e vi | PENETRATON
ELEV. OEPTH SAMPLE, ) DESCRIPTION J RESISTANCE
(FEET) | (FEET) | TYPE g vi [(BLOWS PER FooT)|  REMARKS
L S1 10 3 =0
B Ns ALL: (LOOSE, BROWN SILTY FINE SAND,
6-4-86 | _ TRACE CLAY - MOIST) sm
1.5°
B ! FILL: (LOOSE, BROWN COARSE gm
95 GRAVEL, SOME FINE SAND —
S MOIST) 20
— N FILL: (MEDIUM DENSE. BROWN SILTY FINE | sm
— 1/ 2 SAND, TRACE CLAY — MOIST)
B Ns ALL: (MEDIUM DENSE, BROWN SILTY FINE
5.0 SAND — MOIST) so| sm
B _ ALL: (MEDIUM DENSE, BLACK ®
— || MEDIUM SAND - MOIST) 5.5'] P
| Ns FILL: (MEDIUM STIFF, DARK BROWN
B 7 SILTY CLAY, TRACE ORGANICS — /
7.5 MOIST) 6.0'| | =
B 4 FLL: (MEDIUM DENSE, BLACK FINE TO d
MEDIUM SAND — MOIST
FILL: (VERY DENSE, BLACK FINE TO » / .
0.0 - MEDIUM SAND, SOME BRICK, METAL :
: 100 /5 AND WOOD FRAGMENTS ~ MOIST) &
FILL: (LOOSE, BLACK FINE TO MEDIUM
— = SAND, SOWE COARSE GRAVEL AND woOD | P \
— — FRAGMENTS — WET) 1.0 [ \
125 N Y
— — 0\ | SOFT, BROWN PEAT, SOME CLAY — MoisT | Pt %
— =1/7
- << ¢
— — SOFT, BROWN PZAT - MOIST pt ,
15.0 \le
_ Py 15.5 I
-6.4 16.0 SOFT_BROWN CLAY — MOIST d
- - BOTTOM OF BORING
16.0°

PROJECT NO. 501003

BORING NO. MW-17

SHEET 1

OF 1
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Methods of this Investigation

An inventory was made of public,
tapping the Brunswick Formation,
deposits. The well records are p
locations are shown in figure 2.

industrial and domestic wells
Watchung Basalt and Pleistocene
resented in Table 4 and well

Geologic information was obtained from drillers'
and representative well logs are given in Table 6.
on top of the Brunswick Formation and Watchung Basalt was constructed
from well log information and is shown in figure 2. The thickness of
the Pleistocene deposits can be determined from figure 2 by
subtracting the bedrock elevation from the surface el

well logs
A bedrock map

evation.

Chemical analyses of ground water were made to identify the
characteristic chemical and physical properties of the ground water
in Union County. The chemical analyses of water samples from 59

wells are presented in Table 5 and their location is shown on figure
2.
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The author wishes to thank well drillers, State, municipal, and
industrial officials, and private individuals who supplied data on
which this report is based. Acknowledgment is made for the records
and logs of wells that were furnished from the files of the New
Jersey Bureau of Geology and Topography and to Elizabethtown Water
Company for making the water quality analysis available to the
author. The cooperation of many individuals who permitted the use
of their wells for water-level observation and collection of water
samples is gratefully acknowledged.

GEOGRAPHY

Topography and Drainage

Union County is in the Piedmont Plateau, one of eight major
physiographic divisions of the United States. The major topographic
features of the Piedmont Plateau in Union County are: (1) the
Watchung Mountains, two basaltic ridges with maximum altitudes of
about 550 feet, trending parallel to the northwestern boundary of
the county; and (2) a gently rolling plain sloping from about 100 to

150 feet at the eastern side of the Watchung Mountains to sea level
at Arthur Kill.

The Watchung Mountains extend from Passaic County through Essex
and Union Counties and terminate in Somerset County. The ridges are
underlain by thick sheets of basaltic lava flows intercalated with
the shales and sandstones of the Newark Group. These ridges trend

generally northeast-southwest and have steep, rock escarpments on the
east and gentle slopes on the west.



Industrial Products Number of Establishments
Chemicals and allied products 104
Fabricated metal products 226
Machinery, except electrical 275
Food and kindred products 71
Miscellaneous manufacturing 77
Printing and publishing 113
Furniture and fixtures 34
Instruments and related products 25
Textile mill products 14
Stone, clay, and glass products 26
Rubber and plastics products 63

Total 1,424

(New Jersey Department of Environmental Protection, 1967)

GEOLOGY

Newark Group

Group. In New Jersey the Newark Group crops out in a band 16 to 30
miles wide trending northeast-southwest from the Delaware River to the
Hudson River (fig. 1). Union County lies entirely within this band.

The Newark Group in New Jersey contains 15,000 to 20,000 feet of
non-marine shales, mudstones, sandstones, conglomerates, and basic
igneous rocks that unconformably overlie rocks of Paleozoic and
Precambrian age. The sedimentary rocks of the Newark Group were largely
derived from Paleozoic and Precambrian rocks to the southeast and
deposited in a non-marine intermontane basin (Van Houten, 1965). During
Triassic time the sedimentary rocks were intruded by a diabase sill,
dikes, and covered by several flows of basalt.

The Newark Group underlying Union County consists of the Brunswick
Formation and Watchung Basalt. The generalized geologic map (fig. 4)
shows the areal distribution of the Triassic rocks underlying Union

County. Figure 5 is a generalized section showing the geology and
Structure of Union County.
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The Brunswick Formation consists of thin-bedded shales, mudstones,
and sandstones which range in color from reddish-brown to gray. The
reddish-brown color originates from reworked hematite which comprises 5
to 10 percent of the formation (Boch, 1959). The minerals of the
Brunswick Formation include quartz, illite, muscovite, feldspar, and
small amounts of calcite and gypsum. Primary structures such as ripple

marks and mud cracks indicate that the Brunswick Formation was deposited
in a shallow-water environment.

The regional strike of the Brunswick Formation in Union County is
N50°E with dips 9° to 13°NW. The major joint sets strike approximately
N45°E and N75°W and both sets have a vertical dip. The thickness of the
formation is 6,000 to 8,000 feet.

The Watchung Basalt consists of three extensive basaltic lava
sheets that are intercalated with the sedimentary rocks of the Brunswick
Formation. The basalt flows are more resistant to erosion than the
shales, mudstones, and sandstones and form prominent ridges. Two of cthe
three lava sheets occur in Union County and form the First and Second
Watchung Mountains. The third sheet forms a discontinuous ridge known

as Long Hill and Hook Mountain in Morris County to the west of Union
County.

The basalt flows are volcanic extrusive rocks which were formed by
the outflow of lava onto the land surface. Rapid cooling of the flows
produced a dense, aphanitic rock. Phenocrysts are present in the ground
mass which give the basalt a porphyritic texture. The phenocrysts are
usually augite and in some cases feldspar. The ground mass for the most
part consists of augite and feldspar.

The basalt sheets vary in thickness from less than 300 feet in parts
of the Long Hill flow to a maximum of about 1,200 feet in parts of the
Second Watchung Mountain, The Second Watchung Mountain is a double flow
sheet separated by a thin section of the Brunswick Formation. The

thickest flow sheet is the upper flow of the Second Watchung Mountain
which has a maximum thickness of about 800 feet.

Quaternary Deposits

Unconsolidated sediments deposited by glaciers or by glacial melt-
water during the Pleistocene Epoch mantle the bedrock surface in Union
County. These deposits consist of clay, silt, sand, gravel, and boulders.
They are glacial, glaciolacustrine (deposited by glacial meltwater in

lakes), or glacial fluvial (deposited by glacial meltwater im streams)
in origin.

The Pleistocene sediments fall into three general classes: (1) end
moraine--a moraine jointed across the course of a glacier at its farthest
advance; (2) ground moraine--the material carried forward in and berzath
the ice and finally deposited from its under surface; and (3) stratified

- 11 -
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drift--deposits from glacial meltwater exhibiting both sorting and
stratification. The stratified drift includes lacustrine (deposited in
lakes) and fluviatile (deposited in streams) sands and clays.

Figure 3 is a surficial geologic map of Union County showing the
extent of the end moraine, ground moraine, and stratified drift. West

of the end moraine near Scotch Plains and Plainfield, stratified drift
forms an outwash plain (fig. 3).

Before the last glaciation the rivers draining Union County cut
deep valleys into the Brunswick Formation (fig. 2). Subsequently the
valleys were filled and buried by glacial material. The thickness of
the glacial deposits is controlled largely by the underlying bedrock
topography. Figure 6 consists of three sections showing the altitudes
of the bedrock valley floor and thickness of Pleistocene deposits in
the bedrock valleys. These buried channels underlie parts of Hillside,
Union, Springfield, Clark, and Scotch Plains Townships, and the Boroughs

of Mountainside, New Providence and Kenilworth and the Cities of Summit
and Rahway.

The Pleistocene sediments in the bedrock channels consist of
unstratified and stratified clay, silt, sand, and gravel. Only the

sand and gravel deposits of the stratified drift will yield large
quantities of water to wells. ’

Deposits of Holocene (Recent) age cover only small areas and
include river alluvium, and eolian deposits.

The stratigraphic units in Union County and their geologic and
hydrologic characteristics are given in Table 1. Table 6 contains
representative well logs indicating the variations in the lithologies
of the geologic units,

GROUND WATER HYDROLOGY

Introduction

Water is continually being exchanged in a circulatory pattern
between the earth and the atmosphere. 1In general, the amount of
precipitation ultimately determines the amount of water available
for man's use. Some of the precipitation that falls on land
evaporates where it falls, some is absorbed by plants that later
transpire the water back to the atmosphere, some flows overland to
Streams, and some infiltrates into the ground to become ground water,
The ground water is discharged to streams, and streams flow to the
oceans where the water can be evaporated back to the atmosphere.

- 12 -
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! Table I.--Geology and hydrolo of the rock units in Union
y y 134
County, New Jersey
Formation or Thickness -
Era] Period] Series | lithologic unit (feet) Lithology Hydrologic characteristics
g 0-25 Sand, silt, and mud in and Relatively impermeable deposits; retard
kS along river channels. intrusion of saline water through river
o ,3 beds.
=] —
o )
(%)
S c o 0-10 Sand Above water table; high rate of
o 2 oo infiltration.
i) ~ Q
o Q o A
el [=] W
o b T -
S M o 0-200 Unstratified clay, sand and Because of low permeability, it is not
s ] a0 gravel; reddish brown in an important aquifer in the County.
© o b4 peibe i color. Forms the ground and
3 PN end moraine deposits.
I 3o Deposited by glaciers.
“ 0-60 Sand and gravel lenses which Important as an aquifer in the City of
o are stratified. Occurs as Rahway and in Union, Hillside and
] o lenses in the till in the Springfield Townships and in Kenilworth
O bedrock channels and inter- Borough. At the City of Rahway and
4% bedded with till in the end Hillside Township wells induce recharge
g5 moraines. Deposited by from rivers.
[
b water.
Unconformity
s 6,000-8,000 Interbedded, soft red shales, Most extensive and most important
ve mudstones, and sandstones. aquifer in Union County. Water stored
o 2 § Adjacent to the Watchung in and transmitted along Iracture and
o o g o Basalt it is altered to a joint systems which decrease in number
o 3 a2 hornfels. and volume with depth. Both artesian
o ) o S and water-table conditions exist.
S a = x 300-800 Basaltic lava sheets inter- Minor aquifer in the county. Well
B @ by o calated with the sedimentary yields are low to moderate.
o 'S a 2l a0 rocks of the Newark Group.
= = = = 5o Two of the sheets crop out in
5w Union County. The basalt is
§ § a dense, aphanitic, extrusive

rock. Augite and feldspars
are the chief minerals.




The hydrograph of the Hillside well No.
water level fluctuations due to pumpage in th
lowering of water levels from 1953 to 1961 is
pumpage. The increased rate of water level decline from 1961 to 1965 is
also attributed largely to below-average precipitation. Hydrographs of
the remaining six observation wells in Union County show no significant
decline in water levels during the period 1956 to 1968. The hydrograph
(fig. 7C) of one of these wells tapping the Brunswick Formation,
Elizabeth No. 1, shows a rise in water levels from about 1963 to 1968.
This rise is believed to be the result of decreased pumpage from nearby

wells, However, no data are available to indicate such changes in
pumpage.

27 (fig. 7B) shows seasonal
€ area. The general
a result of increased

The water table generally rises from the end of October to the
middle of April, a period when evapotranspiration is at its lowest
(fig. 8). The decline of water levels as shown by the hydrograph of
Kenilworth well No. 4 indicates that discharge exceeds recharge from
April through October when évapotranspiration is at its highest (fig.
8). The ground-water level decline is accompanied by decreasing stream
runoff (fig. 8). The deecline in stream runoff is partly controlled by
the decreasing water-table gradient. The decrease in overland flow to
Streams in spring and summer also decreases total runoff, because most

of the precipitation either evaporates or infiltrates the soil, where
it is transpired by plants.

Hydrologic Properties of Rocks

Porosity is the ratio of the volume of pore space in a rock to its
total volume and is expressed as a percentage. Porosity includes both
Primary openings such as intergranular pore Space in the Pleistocene

deposits and secondary openings such as joints and fractures in the
Brunswick Formation and Watchung Basalt.

The permeability of a rock is its capacity to transmit water. The
coefficient of permeability is the rate of flow of water,
‘per day through a cross-sectional area of 1 square foot un

gradient of 1 foot per foot at a temperature of 60°F.

in gallons
der a hydraulic

The coefficient of transmissibility of an aquifer is the rate of
flow of water, at the prevailing water temperature, in gallons per day,
through a vertical strip of the aquifer 1 foot wide extending the full
saturated height of the aquifer under a hydraulic gradient of 100 percent.

The storage coefficient of an aquifer is the volume of water in
cubic feet discharged from each vertical column of the aquifer with a
base of 1 foot square as the water level falls 1 foot.

In field practice, the coefficient of transmissibility and storage
are usually determined by aquifer tests, and the coefficient of permea-

bility is computed by dividing the transmissibility by the saturated
aquifer thickness.

- 17 -



The specific capacity of
down for some time interval,
drawdown, can be a good measu
High specific capacities gene
missibility, and low specific
efficient of transmissibility
affected by the coefficient o

a8 well, the rate of yield per unit draw-
generally gallons per minute per foot of
re of the transmissibility of the rocks.
rally suggest a high coefficient of trans-
capacities generally suggest a low co-
. However, specific capacity also is
f storage, the thickness and boundary

conditions of the aquifer penetrated by the well, and development and

construction of the well,

For a more complete discussion of general ground-water hydraulics,
the reader is referred to Theis (1935, p. 519-524), Ferris (1949,

P. 226-272), Todd (1959, p. 77-114), DeWiest (1965, p. 161-183), and
Davis and DeWiest (1966,vp. 156-374).

Water-bearing Properties of Major Rock Units

Newark Group

Brunswick Formation

The Brunswick Formation of Late Triassic age is the major aquifer

in Union County and underlies

most of the county. Water in this

formation occurs in joints and fractures. These joints and fractures
become progressively tighter and fewer with increasing depth below

land surface. Only moderate quantities of water can be stored or
transmitted in these fractures.

Ground water occurs under both unconfined and confined conditions
in the Brunswick Formation. Unconfined ground water occurs mainly in

the upland areas where overlyi
absent. In the lowland areas
County the rocks are mantled b
that, in most places, contain

ng unconsolidated sediments are thin or
in the southern and eastern part of Union
Y unconsolidated Pleistocene deposits
silt and clay beds. 1In the lowland areas

the silt and clay beds may confine water in the underlying rocks.

Wherever such confinement occuy
is under artesian pressure. I

land surface resulting in flowing wells.

s, water beneath the impermeable layers
n a few areas the artesian head is above
Locally, artesian conditions

result from differences in permeability within the rock layers caused

by varying degrees of fracturi
both.

Several pumping tests hav

ng, or weathering, or a combination of

e been conducted on wells tapping the

Brunswick Formation in Union County. The coefficient of transmissibilicty

determined from five of these

tests ranged from 5,900 to 25,400 gpd per

ft; most of the values lie between 15,000 and 25,000 gpd per ft. The

average coefficient of storage
0.00005.

computed from these tests is about

- 19 -



Results of pumping tests indicate that the Brunswick Formation is
anistropic; that is, its ability to transmit water is not equal in all
directions. The greatest drawdowns caused by pumping are observed in
wells aligned along the strike of the beds with respect to the pumping
well. The smallest drawdowns are observed in wells aligned transverse
to the strike (Vecchioli, 1967). These pumping test observations have
been interpreted to indicate that joints and factures which strike
parallel to the strike of the bedding are better developed and inter-
connected than joints and fractures which strike in other directions.
Therefore, minimum interference between pumping wells in well fields
tapping the Brunswick Formation can be achieved by aligning the wells
across the strike of the beds rather than parallel to the strike.

The average reported yield of 230 public-supply, industrial, and
commercial wells (table 4) tapping the Brunswick Formation is 200 gpm,;
yields range from 12 to 870 gpm. A better indication of the potential
yield of properly located and developed wells tapping the Brunswick
Formation can be obtained from analysis of yields of large diameter
(10 inch or greater) wells. The large diameter wells, generally the
deeper wells, represent attempts to develop the maximum supply of
water. The average yield-of 109 large diameter wells (table &) is 310
gpm; yields range from 23 to 870 gpm.

The distribution of well yields is as follows:

Yield (gpm) 230 Wells 109 Large Diameter Wells
0 - 50 18 2
51 - 100 42 9
101 - 150 36 8
151 - 200 32 14
201 - 250 25 10
251 - 300 20 13
301 - 350 16 15
351 - 400 10 7
401 - 450 6 6
451 - 500 9 9
501 - 550 10 10
551 - 600
600 4 4
- 20 -



Figure 9 shows the cumulative frequency distribution of reported
yields of wells in the Brunswick Formation. It can be seen on the
graph that 30 percent of the 230 wells have yields equal to or less
than 180 gpm; 50 percent of the large diameter wells have vields equal
to or less than 300 gpm. Many of the higher yielding wells occur where
the Brunswick Formation is overlain by relatively thick, saturated

glacial deposits that readily pass water downward into the fractures in
the Brunswick Formation.

The specific capacities of 205 wells (6 to 12 inches in diameter)
in the Brunswick Formation range from 0.04 to 25 and average 3.5 gpm
per foot of drawdown; l4 of the wells have specific capacities greater
than 10 gpm per foot of drawdown. The depths of the wells range from
100 to 1,108 feet and average 387 feet.

Figure 10 is a cumulative frequency distribution graph of specific
capacities of wells tapping the Brunswick Formation in Union County,
In figure 10, specific capacities are related to the well diameter,
The larger diameter wells have the higher specific capacities. Median
specific capacities are 1.7 for 6 and 8-inch diameter wells, 2.0 for 10
inch diameter wells and 3.1 for 12 inch and larger diameter wells. The
higher specific capacities in the larger diameter wells can be attributed

to better well development, well site selection and decreased well
entrance losses.

In table 2, specific capacities are listed in percentile on the
basis of depth of well drilled below land surface. In order to minimize
the effect of well diameter on specific capacity, separate listings for
larger and smaller diameter wells are given. Wells between 200 and 600
feet deep, in general have higher specific capacities than wells of
shallower or greater depths. This relationship suggests that the best
water-producing zones in the Brunswick Formation are encountered between
depths of 200 and 600 feet. Below 600 feet the fractures and joints are
less enlarged and generally drilling to greater depths will not produce
significantly greater well yields.

Wells tapping the Brunswick Formation generally draw water from
several water-bearing zones. In areas where the rocks are exposed or
covered by a thin layer of unconsolidated sediments the shallow water-
bearing zones contain unconfined water to a depth of about 200 or 300
feet. If wells penetrate to depths between 200 and 600 feet one or more
confined zones of greater permeability are intercepted. The wells that
are drilled between 200 to 600 feet in general have the greatest yields.

Watchung Basalt

The Watchung Basalt is a minor aquifer and underlies the western
edge of Union County. In this formation vesicles add primary porosity
to the secondary porosity developed from the joints and fractures.
However, all these openings constitute only a small part of the total

volume of the basalt and their capacity to store and transmit water is
poor,

- 21 -
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wells tapping the Watchung Basalrc produce small to moderate
quantities of water. Reported yields of seven industrial and com-
mercial wells (Table 4) range from 20 to 164 gPm and average 85 gpm,
The distribution of the yields is as follows:

Yields (gpm) Number of Wells

0 - 50
51 -~ 100
101 - 150
151 - 200

= W

It can be seen on the cumulative frequency distriburion graph

(fig. 9) that 50 percent of the wells have yields equal to or less
than 80 gpm.

Specific capacities of the wells in the basalt range from 0.24
to 2.5 and average 1.23 gpm per foot of drawdown.

Pleistocene Deposits

Only sand and gravel aquifers of the stratified drift contain
sufficient quantities of water to warrant consideration of their water-
bearing properties. The most productive artesian and semi-artesian
aquifers of the stratified drift in Union County occur as valley-fill

deposits in channels that were cut into the bedrock before the last
glaciation.,

Areas of greatest thickness of valley-fill material and the
altitude of the deepest bedrock valleys are shown below.

Thickness of Altitude of
valley-fill bedrock
Valley Location material channel
(feer) bottom
(feet)
Kenilworth-
Newark Valley Newark 230 -220
Hillside 102 -52
Union 131 -78
Kenilworth 180 -90
Summit Valley Summi t -New 223 +17
Providence
Union Valley Union- 91 -3
Springfield
Rahway Rahway 56 -26
Scotch Plains 70 -10
- 25 -
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II. HYDROGEOLOGY OF MIDDLESEX COUNTY

A. Background

Middlesex County lies within two major physiographic provinces - the
Atlantic Coastal Plain and the Piedmont Province. That portion of the
County west of the Lawrence Brook and north of the
within the Piedmont Province while the remainder of the County is within
the Atlanetic Plain. That portion within the Piedmont Province is generally
characterized by clay and shale formations with relatively high surface
runoff rates while the Coastal Plain is characterized by sand and gravel
formations along with a higher infiltration rate. The topography of the
County is generally level or rolling with maximum elevations of approximately
240 feet in the southwestern part of South Brunswick Township. The re-
mainder of the County averages some 100 feet in elevation. The lowest
elevations approach sea level at the tidal areas on Raritan Bay and at the
mouth of the Raritan River. As a result of its natural topography and its
proximity to Raritan Bay the County contains numerous natural drainage ways
the majority of which drain to the mainstem of the Raritan River and into
Raritan Bay. Several streams in the eastern area of the County drain
directly to the Raritan Bay and several in the northeastern portion of the

County are tributaries of the Rahway River or drain directly to the Arthur
Kill (See Figure 1).

Middlesex County's climate is described as temperate with the average
annual temperature between 50°F and 55°F. January and February are the
coldest months having a mean temperature of 32°F with July the warmest
month having a mean temperature of 750F. Water temperatures follow a
similar pattern, also ranging from 32°F to 75°F. Prevailing winds are from

the northwest during the winter months and from south to southwest during
the warmer months.

The average annual precipitation within the County is approximately
44 inches with February having the lowest monthly average and July the
highest. The period from May to September has the highest average rainfall.
Annual snowfall.averages between 20 and 30 inches. Complete precipitation

and temperature data for the New Brunswick meteorological statiom are shown
in Table 2 on the following page.

Raritan River are generally
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TABLE 2
Average Precipitation and Temperature
At New Brunswick, N.J.

Precipitationl Temperature2
Month (inches) oF
January 3.25 31.2
February 2.96 32.8
March 3.59 40.6
April 3.47 51.6
May 3.77 61.4
June 3.67 70.2
July 4,89 74.9
August 4.73 73.1
September 3.68 66.7
October 3.22 36.5
November 3.16 45.6
December 3.26 33.9
Annual Average . 43.65 53.29

B. derogeologz

Geologic sequence in Middlesex County is listed in Table 3 with those
formations which are both sufficiently thick and important County water
supply sources highlighted. A generalized northwest-southeast cross
section from the Stelton to Runyon areas shown in Figure 2.

The areal extent of major aquifer recharge areas in Middlesex County
have been identified in Figure 3. These are the locations where water tearing
geologic formations are at the surface or have a water permeable ground cover.
These recharge or outcrop areas provide the majority of the water to the wells
drilled to the aquifers. It is estimated that there are more than eight
thousand wells tapping groundwater in Middlesex County. The largest majority
of these wells are of low capacity and are used primarily for domestic pur-
poses, however, 293 wells can each produce at least 100,000 gallons per day-.

The two distinct aquifer formations that provide the largest portion
of the groundwater in Middlesex County are the unconsolidated sand and gra-
vel of Upper Cretaceous Age and the consolidated rocks of Triassic Age.
The principal sources of groundwater in order of their importance are: the
0ld Bridge Sand and Farrington Sand aquifers of the Raritan Formation, the
Brunswick shale of Newark Group (Triassic formation) and the Undifferentiated
Sands of Upper Cretaceous Age. Although more water is drawn from the Newark
Group than from the Undifferentiated Sands and Englishtown Sand, Newark
Group rocks are not as uniformaly reliable as the Cretaceous Sand.

A detailed discussion of the geologic and hydrologic characteristics
of each strata is provided in the report by Henry C. Barksdale et. al4. 1In

7=



TABLE 3

Hydrostratigraphic Sequence in Middlesex Coun:y5

Cenozoic Sequence
Quarternary System
Recent Series
Alluvium
Eolin deposits
Pleistocene series
Wisconsin drift
Cape May formation
Pensauken formation

Unconformicy

Mesozoic Sequence
Cretaceous System
Upper Cretaceous series

Mount Laurel and Wenonah Sands

Marshalltown formation

Englishtown sand

Woodbury clay

Merchantville clay

Magothy formation

Raritan formation
Amboy stoneware clay
0ld Bridge sand
Scuth Amboy fire-clay
Sayreville sand
Woodbridge clay
Farrington sand
Raritan fire-clay

Unconformity

Triassic System.
Upper Triassic series (Newark group)
Brunswick shale
Lockatong formation
Stockton formation

Unconformity

Proterozoic Sequence
Pre-Cambrian
Wissahickon formation
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this study an attempt has been made to evaluate and summarize the geologic

characteristics of the rocks as they relate to their water carrying and
water producing capacity,.

C. Quarternary System

1. Wisconsin Drift

The Wisconsin Drift was deposited by the last four continental ice sheets
of the Pliestoncene Age which covered large portions of the northern United
States. It forms a nearly continuous mantle over the underlying Triassic
and Cretaceous rocks in the northeastern part of Middlesex County. The
southern limit reached by the Wisconsin glacier in Middlesex County is roughly
along a line from Plainfield to Metuchen and over to the mouth of the Raritan
River at Perth Amboy. The Wisconsin Drift is of importance from a water
supply standpoint primarily because some portions are permeable enough to ab-

sorb water directly from precipitation and tramsmit it readily into underlying
beds,

The outwash plain found between Metuchen, Plainfield and east Bound
Brook covers an estimated 16 square miles and consists of layers of sand and
gravel which together are called stratified drift. The stratified drift is
approximately 10 to 60 feet thick on the eastern edge near the moraine. In
general the stratified drift is quite permeable but it is too shallow and
covers too small an area to be in itself an important water supply source.
However, it holds water which percolates into the underlying Brunswick formation
and has increased the yield of many wells located on the drift.?

2. Cape May Formation

The Cape May formatiom is a pinkish-yellow fine to medium grained quartz
sand forming a thin mantle 3 to 10 feet thick over the Cretaceous formation
in the South River valley as well as along the south shore of the Raritan River.

The average porosity of the Cape May formation is 43% and the average
specific yield is 38Z. The coefficient of permeability ranges betweem 180 to
900 with a weighted average of 450. A block of Cape May Sand one square mile

in area and one foot thick is capable of storing approximately 80 million
galions of water.l0

The importamt hydrologic feature of the Cape May formation is that it
overlies the Old Bridge Sand aquifer and increases its recharge capacity. No
major water supplies are drawn directly from the Cape May formation at the

present time.
3. Pensauken Formation
In the southern portion of Middlesex County most of the hills and upland

areas (above 60 feet elevation) are covered with a layer of yellow to brownm,
clayey sand and gravel known  as the Pensauken formation. The largest

-l2=-
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area is between the Lawrence Brook and South River extending southwest to
Cranbury. The Pensauken formation in this area is of importance in that
it covers the truncated sand members of the Raritan formation.

The Pensauken formation ranges in thickness to 70 feet with the average
porosity and specific yield estimated to be 40% and 30% respectively. The
coefficient of permeability is considerably less than the Cape May formation,
ranging between 120 and 200 and averages approximately 170. A block of
the Pensauken formation 1 square mile in area and 1 foot thick could store
an estimated 64 million gallons of available water.

No large water supplies have been developed from the Pensauken formation
however it does yield small supplies of water to a large number of wells
for domestic and farm uge. Its importance from an hydrologic standpoint 1is
in that it readily absorbs water from precipitation and transmits it to
underlying aquifers resulting in an increase in the effective recharge area.
Much of the intake area of the Farrington Sand and a portion of the intake
area of the Old Bridge Sand is overlain by the Pensauken formation.

D. Cretaceous System

1. Englishtown Sand

The Englishtown Sand occurs near the southeastern border of the County
and is a fine to medium-grained white or yellow sand which is occasionally
micaceous, lignitic and limomitic. The Englishtown Sand in Middlesex County

1s approximately 100 feet thick and is overlain by the relatively impermeable
Marshalltown formation.

Physical properties of the formation vary widely. The weighted average
coefficient of permeability is 525 with the average porosity 447 and specific
yield 30Z. On the basis of the physical properties and the performance of
wells tapping this resource in Mommouth County, the Englishtown Sand is in all
probability the third most productive Coastal Plain in Middlesex County. At
the present time however, no large water supplies have been developed from
this formation in Middlesex County because of its relatively remote location
from population and industrial centers. It should be noted that the Englishtown
Sand is the second major source of water supply to Monmouth County. A number
of wells in this formation yield more than 0.5 mgd. It is possible to develop

3 water supply of approximately 5.0 million galloms per day from this source
in the County.ll

2. Magothy-Raritan Formations

Although the Magothy and Raritan formation are distinct geologic units,
they are frequeatly in direct hydraulic contact and are considered part of
the same aquifer system. Northeast of Jamesburg, the Raritan formation has
been divided into seven members, three of which are water bearing. Even
though it is possible to divide the Raritan formation into seven distinct

-13-
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nembers, attempts to trace recognized units in the outcrop areas, both along
the strike and downdip, have been only moderately successful,l2 Hydrogeologic
characteristics of units in Raritan formation have been summarized in Table 4.

3. Magothy Formation

The Magothy formation lies immediately above the Raritan formation and
is separated from the 0ld Bridge Sand member by the Amboy Stoneware Clay.
Average porosity of the Magothy formation is 46% and specific yield is
approximately 412. The coefficient of permeability ranges between 60 and 925
with a weighted average of 296. A block of Magothy formation one square
mile in area and ome foot thick can store 85 million gallons of water.

While the Magothy formation is capable of storing large quantities
of water it does not transmit it freely due to its low coefficient of per-
meability. At the present time no significant supply of water is
drawn from this formatiom although numerous wells for domestic and agricul-
tural uses draw water from this source. Due to its low permeability and
transmissivity, successful development of large capacity wells in the Magothy
formation would be difficult if not impossible to accomplish.

4, 01d Bridge Sand

The O0ld Bridge Sand member of the Raritan formation is the most produc-
tive and intensely developed aquifer in Middlesex County. It outcrops or
is exposed beneath permeable Pliestocene deposits in an irregular band that
extends from Raritan Bay near South Amboy to and probably beyond Jamesburg.
It has an intake area of approximately 25 square miles, a thickness of 80 to
110 feet and dips gently to the southeast at 40 to 45 feet per mile.

The 0ld Bridge Sand is well sorted and is composed of fairly fine
to coarse sand or fine gravel. The average porosity of the 01d Bridge Sand
is estimated to be 42% and specific yield is 40Z. The coefficient of permea-
bility ranges between 1000 and 1500. The Old Bridge Sand is capable of storing
and transmitting large quantities of water; for example, a block of 0ld Bridge
Sand one square mile in area and one foot thick would store about 84 million

gallons of available water. The sand can transmit approximately 1 mgd for each
square mile of aquifer.13 '

5. Far ton Sand

The Farrington Sand outcrops in a contiguous band nearly a mile wide along
the southeast edge of Farrington Lake in East Brunswick. It has a total outcrop
area of approximately 22.3 square miles, of which 10.9 square miles lie south
of the Raritan River and 11.4 square mile lie north. The effective recharge
area of the Farringron Sand is 16.9 square miles and. has an average thickness

of 80 feet, dipping gently to the southeast at the rate of 45 to 55 feet per
mile.
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The Farrington Sand is a medium to coarse grained sand with an average
porosity estimated at 347 and specific yield 32%. The coefficient of per-
meability ranges between 210 and 3500 with a weighted average between 1,200
and 1,500. The Farrington Sand is also capable of storing and transmitting
large quantities of water. A block of the Farrington Sand one  square mile
in area and 1 foot in thickness would be capable of storing almost 67 million

gallons of available water. It can transmit more than 2.5 mgd for each square
mile of aquifer.lé

E. Triassic System

1. Newark Group

The rocks of the Newark Group are the third most important aquifer in the
County (behind the Old Bridge Sand and Farrington Sand) because of their areal
extent and large amount of water developed from them. The oldest is the
Stockton formation consisting of conglomerate and sandstone interbedded with
red shale. Next oldest is the Locatong formation consisting of hard shale
and argullite. The two rocks are found in a small area near the southwestern -
border of the County. The Brumswick formation is a red shale interbedded with
siltstone and occassional layers of sandstone and covers the entire area north
of a line between Carteret and Plainsboro.

These formations are rather impermeable except along numerous cracks which
traverse the beds at high angles to the bedding. Some water may flow along
the bedding planes but such movements are limited. These rocks dip to the
northwest at angles ranging from 50 to 150

The fact that these rocks are usﬁally fine grained, relatively impermeable
and are water bearing by virtue of their cracks and crevices, introduces Problems
in any attempt to appraise their water bearing capacity. The permeability
and specific yield of the Newark Group depends upon the degree of cracking.

Since the degree of cracking decreases with the depth, the permeability and _
specific yield also decreases with the depth. The cracks in the rocks of the .
Newark Group intersect onme another at many angles; the result being that water
can move almost in any direction. Figure 3 shows the area of the Brunswick
formation covered with permeable material to a thickness of 40 to 45 feet.

The coefficient of transmissibility of the Brunswick.Shale is approximately
25,000 (as compared to 96,000 for the Farrington Sand and 108,000 for the
Old Bridge Sand) and the storage coefficient is approximately 0.0044.15 This
means that Farrifigton and 0ld Bridge Sands can transmit four times as much water
as the rocks of Newark Group under a given hydraulic head and through a given
width of section. The difference in the capacity of the Newark Group to store
water is even more striking. For one square mile area and 300 feet of saturated
thickness Newark Group rocks would hold omly 275 million gallons of water. By
comparison 80 feet of the Farrington Sand would hold 5,360 million gallons of
water for the same area. The low storage capacity explains the high rate of run-
off and low ground water flows observed in streams draining areas underlain by
Newark Group formations where there is no permeable cover material.

-15-
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HYDROGEOLOGIC CHARACTERISTICS OF UNITS OF THE RARITAN FORMATION -
MIDDLESEX COUNTY

Physical Properties

Average Porosity

Unit Lithologic Description (percent by volume) Permeabi1ity! Remarks qs
Amboy Stoneware Light-gray to nearly black clay; abundant - - An aquiclude?
Clay carbonaceous materiale; locally has mottled

red appearance; in gome places gray to black
sandy clay; L1‘u£;§c. Thickness to 30 feet.

0ld Bridge Sand White to light-yellow, fine to medium grained, 40 1000 - 1500 Most productive aquifer In
occasionally coarse gratned, slightly micaceous the Raritan Formation aud
eand; locally contains thin, irregular clay beds. the County. Effective in-
Thickness 80 to 110 feet. Dips southeast take area 18 33 square miles,
40 to 45 feet per mile.

South Amboy Varicolored light-gray, white or brick-red -~ - An aquiclude

Fire Clay clay; locally ssndy. Thickness to 35 feet.

Sayreville Sand Layers of fine white micaceous sand, fine to 44 30 - 500 Owing to thinness and lack
coarse grained white sand, with or without of continuity, this sand
clay and arkosic sand beds. Usually thin member 18 uniwportant as an
and lacks continuity. Thickness to 40 feet. aquifer. So far as kaown,

no wells in this area draw
water entirely from this

aquifer.

Woodbridge Clay Dark-gray clay to sandy clay and clayey sands. - - An aquiclude T
The basal part 18 varicolored white, light-gray,
and brick-red compact clay. Thickness 50 to 100
feet. ’

Farrington Sand Light-gray or light-yellow, fine to medium grained 34 1200 - 1500 Second 1in fmportance as a
.6and grading into coarse arkosic sand sprinkled productive aquifer tu the
vwith emall pebbles and gravel in the lower part. 0ld Bridge Sand. Toral
This sand 18 commonly divided by clay layers into intake area 18 17 square
two or more parta. Thickness 35 to 135 feet. . alles.

Dips southeast 55 feet per mile.
Rarftan Fire Clay Varicolored blue, grown, gray or red clay. - - An aquiclude

Basic component has brick-red color. Thick-
ness to 90 feet.

Note: Summarized from “The Groundwater Supplies of Middlesex County, N.J." Henry C. Barksdale, et. al., State Water Policy Commisslon, Spectal Report
No. 8., 1943,

lCoefflclent of permeability 1s the rate of flow of water in gallons per day through a crpss sectional area of one square foot under a hydrigullc
gradient of 100X at the prevailing temperature.

2, geologlc formation, although porous and capable of absorblug waler slowly, will not transmit 1t fast coough to turndsh an appreclable supply

for a well or a spring.
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F. Groundwater Recharge

1. VNatural Recharge

As was previously stated the Old Bridge Sand is the most productive
aquifer in Middlesex County and may be the most productive in New Jersey.
On the whole the intake area of the 0ld Bridge Sand is exceptionally well
suited for absorbing water from precipitation and streamflow and transmitting
it to the water table. It outcrops inm an irregular band that extends from
the Raritan Bay near South Amboy to and probably beyond Jamesburg. The in-
take area south of Jamesburg is deeply covered by the Cape May and Pensauken
formations which themselves are quite porous and absorb and transmit water
readily. Where it has been defined and mapped the intake area is approxi-
mately 25 square miles with the effective intake area estimated to be some
33 square miles.l6 Over much of the intake area the land surface i3 relatively
flat, hence water doesn't run off rapidly and instead has an opportunity to
percolate into the ground. The sandy nature of the soil reduces the losses
by direct evaporation from soil. The vegetation on the soil is not very
rank so that evapo-transpiration losses are only moderate. The Farrington
Sand is, for much of its area, overlain by permeable soils having excellent
drainage which in turn allows for natural recharge.

Henry C. Barksdale estimated that 20 inches of precipitation are
available annually for recharging the 0ld Bridge and Farrington Sands.l’/
This is approximately 950,000 gallons/day/square mile. On this basis total
natural recharge of the 0ld Bridge Sand would be 31.35 mgd for an effective
intake area of 33 square miles. Natural recharge for the Farrington Sand,

for an effective intake area of 17 square miles, would be approximately 16.2
mgd.

It is difficult to estimate natural recharge rate for the undifferentiated
Magothy-Raritan formation due at this time to the lack of a detailed investi-
gation. However, while the Magothy formation is capable of storing large
quantities of water, it does.not generally transmit it freely. This means
that recharge rates would be much lower than has been estimated in Middlesex
County's Comprehensive Magter Plan.l8 Inference from hydrogeological pro-
perties leads us to believe that the natural rate of recharge for the Un-
differentiated Magothy-Raritan formation is approximately half of the 01d
Bridge and Farrington Sands or about 0.5 mgd/square mile.

2. Artificial Recharge

As a means of increasing the supply of groundwater, attempts have been
made to use man-made groundwater recharge basins. Artificial recharge is
defined as augmenting the natural infiltration of precipitation or surface
water into underground aquifers by artificially changing natural conditions
to allow water to recharge. A variety of methods have been developed, in-
cluding increasing the extent of water recharge ponds, recharging through
pits excavations, wells and shafts and pumping to induce recharge from surface
water sources. The choice of a particular method is governed by local topo-

graphic, geologic and soils conditions, the quantity of water to be recharged
and ultimate water use.
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Recharge ponds are presently functioning to varying degrees of
success within the 0ld Bridge Sand outcrop in the 0ld Bridge-Spotswood area.

The Duhernal Water System along with the P.J. Schweitzer and Anheuser Busch

Companies pump for wells adiacent to Duheranl Lake which was constructed in
1938 in order to enhance recharge to the Old Bridge Sand . Although the

amount of water that is recharged varies, estimates made in 1969 identified
thaz the average rate of recharge for the 173 acre Duhermal Lake is 67,000

" gallons/day/acre or approximately 12 mgd is artificially recharged.19 In

recent years, the Duhernal Company has excavated additional recharge ponds
adjacent to the lake increasing the recharge area to 221 acres. Total

recharge now exceeds 15 med.

The Perth Amboy Water Department utilizes Tennent Pond within the Runyon
Watershed for artificial recharge purposes. This 63 acre pond recharges the
groundwater at a rate of 80,000 to 90,000 gallons/day/acre. A study conducted
by Henry C. Barksdale in 1941 indicated that approximately 5 mgd, or virtually
the entire flow of Tennent Brook, was being used to recharge the 0l1d Bridge
Sand.20 an additional 100 acre recharge pond on the Deep Run, now in the
Planning and design stage, is expected to increase the yield of the Perth
Amboy wellfield by an additional 7 mgd.2l The Sayreville Water Department has
recently constructed an artificial recharge pond having a total surface area
of 66 acres. This pond has been designed to recharge the 0ld Bridge Sand

and is estimated to increase the yield of the Bordentown wellfield by about
4 mgd.

In brief, the safe yield and natural recharge capacity of the 0ld Bridge
Sand has been augmented by some 21.0 mgd, as shown in Table 5 below. Ground-
water withdrawal from Old Bridge Sand in the County is within the natural
safe yield of 31.0 mgd and total safe yield of 52 mgd.

At the present time artificial recharge is not taking place in Middlesex
County to increase the productivity of the Farrington Sand. As noted earlier,
groundwater withdrawal from the Farrington Sand is in excess of 18.5 mgd while
the safe yield is only 16.2 mgd.22 This strongly suggests that the safe yield
of the Farrington Sand is being exceeded evidenced by the decline in the water
table and resulting salt water intrusion in the Sayreville area. Due to
the location of several wells near the Washington Canal and in the zone of

TABLE 5
Artificial Recharge Operations in Middlesex County - 1974

Area of Recharge Pond (acres) Safe Yield

Duhernal Water Company 221 15.0
Perth Amboy Water Dept. 63 5.0
Perth Amboy Water Dept. (Planned) 100 (est.) 7.0 (est.)
Sayreville Water Dept. 66 4.0
Total 450 31.0
-18-
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This soil survey is a publication of the National Cooperative Soil Survey, a
joint effort of the United States Department of Agriculture and other federal
agencies, state agencies including the Agricultural Experiment Stations, and
local agencies. The Soil Conservation Service has leadership for the federal
part of the National Cooperative Soil Survey. In line with Department of
Agriculture policies, benefits of this program are available to all, regardless of
race, color, national origin, sex, religion, marital status, or age.

Maijor fieldwork for this soil survey was completed in 1978. Soil names and
descriptions were approved in 1979. Unless otherwise indicated, statements in
this publication refer to conditions in the survey area in 1977. This survey was
made by the Soil Conservation Service in cooperation with the New Jersey
Agricuitural Experiment Station, Cook College, Rutgers, the State University,
and the New Jersey Department of Agriculture. Others who contributed to the
survey were the Middlesex County Board of Chosen Freeholders and the
Freehold Soil and Water Conservation District. The survey is part of the
technical assistance furnished to the Freehold Soil and Water Conservation
District.

Soil maps in this survey may be copied without permission. Enlargement of
these maps, however, could cause misunderstanding of the detail of mapping.
If enlarged, maps do not show the small areas of contrasting soils that could
have been shown at a larger scale.

Cover: A fleid of Japanese yews in Middiesex County.







County, New Jersey

with this soil in mapping are small areas of
gimilar to this Tinton soil but with more glauconite,
gr or thinner surface layer, or a surface layer of
loam and areas of Fort Mott soils. They make up
» h as 25 percent of the unit and generally are
B ged the same as this Tinton sail. Also included are
l small areas of Pemberton, Holmdel, and Shrewsbury
that make up about 15 percent of the unit. They are
in depressions or low positions. The other inclusions are
woughout the unit.

The permeability of this Tinton soil is moderate or
moderately rapid. Avaiiable water capacity is moderate.
Runoff is slow, and the erosion hazard is moderate.
Organic matter content is low, and natural fertility is
medium. Tilth is good. In uniimed areas the surface layer
ig extremely acid and the subsoil and substratum are
very strongly acid. The depth to the substratum ranges

I from 20 to 36 inches but is generally 24 to 30 inches.

This soil is suited to cultivated crops, pasture, or
woodland. Vegetables and fruits are the common crops.
The main management concerns are the hazard of
erosion, low fertility, droughtiness, and the need to
increase the organic matter content. Soil blowing is
severe if areas are unprotected in winter. Using crop

l residue maintains or increases organic matter content
and reduces soil. blowing. The use of lime and fertilizer
offsets acidity and low fertility. Conservation tillage and
the use of cover crops and grasses and legumes in the

I cropping system help to reduce runoff and erosion.

This soil is suited to pasture, but the moderate
available water capacity is a limitation. Proper seeding,
proper stocking, and rotation grazing are the major
management practices on this soil.

This soil is suited to trees, and potential productivity is
moderately high. Black oak, white oak, and scarlet oak

I are common in most places, but pines are common
where fields have been left idle. Protection from fire is
the major management concern.

This soil is generally suitable for most urban uses. The

I texture of the surface tayer and substratum limit the soil
as a site for lawns, landscaping, and golf fairways. Some
recreation uses are limited by slope.

Capability subclass: Iils.

UB—Udorthents, bedrock substratum. This unit is
nearly level to gently sloping. The areas are irregular in

I shape and range mainly from 2 to 15 acres. Most areas
are smaller than 5 acres. The most extensive areas are
principally in Edison, New Brunswick, and North
Brunswick Townships.

l This unit has been cut and smoothed or otherwise
extensively disturbed to a depth of 3 feet or more. The
original soil has been removed.

Included with this unit in mapping are small areas of
Klinesville, Reaville, Reaville Variant, and Ellington soils
on uplands and along the perimeter of the disturbed

areas. Smalt areas of Udorthents, wet substratum. and
Urban land are also included.

Some areas of this unit are in native vegetation. Some
areas are used for parking lots, landfills, or recreation
areas. The variability of the characteristics of this unit
makes onsite investigation necessary to determine the
suitability of the unit for any use.

Capability subclass: not assigned.

UC—Udorthents, clayey substratum. This unit
consists of deep, moderately well drained to somewhat
poorly drained soils mostly in regraded clay pits or
borrow areas. The surface has been smoothed, and the
areas are nearly level.

Most areas of this unit are used for residential,
commercial, or industrial development. The variability of
the characteristics of the unit makes onsite investigation
necessary to determine the suitability of the unit for any
use.

Capability subclass: not assigned.

UD—Udorthents, wet substratum-Urban land
complex. This unit consists of moderately deep,
moderately well drained, loamy soil and urbanized areas.
The areas are principally in housing developments or
apartment complexes. They dominantly are graded spoil
excavated for cellars or foundations or that has been
trucked in from nearby areas.

The Udorthents in this unit have a seasonal high water
table near the surface. In some areas fill material has
been used to cover the water table and thus improve the
suitability of the unit as a building site. The thickness of
the fill material is 2 to 4 feet, and the average thickness
is about 30 inches. The Udorthents are mainly in areas
of Fallsington Variant, Reaville Variant, and Parsippany
Variant soils.

The variability of the characteristics of this unit makes
onsite investigation necessary to determine the suitability
of the unit for any use.

Capability subclass: not assigned.

UL—Urban land. This unit consists of areas where
more than 80 percent of the surface is covered by
industrial plants, shopping and business centers, and
other structures. These areas are nearly all in the highly
populated northern half of the county. The areas
generally range from 2 to 1,000 acres. Most are nearly
level to moderately sloping, but a few are strongly
sloping and steep. Fill material has been used in places
to build up wet soils. Most areas have been excavated
or filled with material that is now almost totally paved.

Onsite investigation is needed to determine the
potentials and limitations of this unit for any use.

Capability subclass: not assigned.

Wa—Watchung very stony siit loam, 0 to 2 percent
slopes. This soil is nearly level and poorly drained. it is
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GEOLOGY AND GROUND-WATER RESOURCES OF THE
RAHWAY AREA, NEW JERSEY

ABSTRACT

The Rahway area occupies 67 square miles of the Piedmont Plateau
and Coastal Plain physiographic provinces in northeastern New Jersey.
Lowlands, from less than 10 feet to 80 feet in aititude. constitute most ot
the area. A terminal moraine of Wisconsin age forms uplands that range
in altitude from 100 to 240 feet. The Rahway River, the principal stream,
follows a pregiacial drift-filled channel through the city of Rahway, and
flows into the Arthur Kill.

The Brunswick Shale of Triassic age which underlies the report area
is a massive, fractured shale containing sandstone beds. It is more than
6,000 feet thick. The shale strikes N. 50° E. and dips about 9° to
12° NW. The Raritan Formation of Cretaceous age overlies the Bruns-
wick unconformably in the southeast corner of the area. The Raritan
Formation is a series of clays and sands of about 100 feet in thickness
in the outcrop area. It strikes about N. 45° E. and dips less than 1° SE.

Wisconsin glacial drift, ranging in thickness from several feet on
hilltops to 100 feet in the terminal moraine, blankets the Brunswick
Shale and Raritan Formation.

About 6 mgd (million gallons of water per day) is pumped from the
Brunswick Shale, which vields water from fracture openings and from
pore spaces in the interbedded sandstone. As depth increases, the frac-
tures become smaller and fewer in number and hence yield less water.
Recharge to the Brunswick occurs through the hydraulically continuous
overlving drift. Interference between wells in the Brunswick is greatest
whess wells are aligned along the strike of the formation and least
where wells are aligned perpendicular to the strike. Both water-table
and artesian conditions exist in the Brunswick Shale. Artesian conditions
occur generally at depths greater than 100 feet: water-table conditions
occur at shallower depths. The average vield of 150 industrial, public-
supply, and domestic weils is 75 gpm (gallons per minute). The average
specific capacity is 2.2 gpm per foot of drawdown and the average weil
depth is 218 feer. All industrial and public-supply wells in the Bruns-
wick Shale having a specific capacity of less than one are in the south-
eastern half of the area.

Ground water ifrom the Brunswick Shale is locally high in sulfate,
dissolved solids. and hardness. This is owing to solution of gypsum and
calcite in the formation. Concentrations of these constituents increase
with depth.

viit




Brackish water is contained in the Brunswick ‘Shale along the tidal
reach of the Rahway River and northward along the Arthur Kill. South
of the Rahway inlet, the Raritan fireclay, locaily”the basal member of
the Raritan Formation, overlies the Brunswick Shale and retards sea-
water inflow from the Arthur KilL -

About | mgd is pumped from the Farrington :Sind Member of the
waritan Formation in the report area, Twelve indGstrial weils have an
average yield of 96 gpm, an average specific capscity-of 9.5 gpm per
foot of drawdown, and an average depth of 60 feer. The Farrington
Sand Member is hydraulically separated from the Brunswick Shale by
the basal Raritan fire<clay. Salt water is encoustered in wells in the
outcrop area adjacent to the Arthur Kill. . S

A stratified-drift deposit having an average thi s of 30 feet under-
lies the city of Rahway. More than a million gaildey per day is pumped

from four wells tapping both the drife and themrlying Brunswick
Shale. The average yvield of the wells is 370 ), and the average

specific capacirr is 15.3 gpm per foot. . 2%

L
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TABLE 1.—STRATIGRAPHIC UNITS IN .

Unit
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RAHWAY AREA AND THEIR GEOLOGIC AND HYDROLOGIC CHARACTERISTICS 11

Geologic characteristics

Alluvium

i
Hydrologic characteristics
]

—_—

Muds and uf; deposited in river channels and estuaries; 0 to 50
feer lh]ci id

&

Muds are reladvelypmpetmuble and serve o retard seepage between
tivers and the groung-water reservoir, and most imporan, to retard
flow of saline wateq through river beds.

Eolian deposits

Sand, whlu, forming dunes along the Arthur Kill. Less than
10 feet lhlc&

Deposits lie above lner table but ransmit water readily to underlying
sediments becawe of high infilratdon capacity and permeability.

Till

Clay, um gravel, reddish-brown, unsuatfied, and un-
woeted. Forms most of the surficial ground and terminal mor-
aine depodu. 0-100 feet thick. Deposited directly by glacier.

|
Not an important source of ground water because of low permeability
and small thicknessiwhich lies below the water table. Yields water

0 dug domestc wejls.

Stratified drift

Sand and gravel, sorted and stratified, occurring as fill in bed-
rock chnmels‘ and interbedded with tll in the terminal moraine;
0-60 feet thick. Deposited by water.

Important as an aqdfer only in the city of Rabway where wells tap
both the Brunswick ghale and swadfied drift and induce recharge from
the Rahway River. Average well yield 370 gpm. Quality of water is good.

Pensauken Formation

Sand and gravel; chiefly quartz. Some pebbles and cobbles of
shale, sandstone, quarez and crysulline rocks.

Yields no water o 1elh.

Raritan Formation

Unconformity
Sayreville Sand Member

Sand, flne to coarse, white, micaceous; contains clay and
arkosic sand beds. Locally crousbedded. 0-40 feet thick.

e of water north of the Raritan Rives a3 much of
table. At Sayreville, N. . the specific yield
percent and the coefficient of permeability ranges

r sq. ft.

Not an important x
it lies above the
tanges from 32 to
from 30 to 500 gpd

Woodbridge clay

Uppetbeds — clay, black lignitic; contains siderite, pyrite,
and intérbedded sand lenses. Lowerbeds - -clay, varicolored
and locally sandy. Total thickness 0-60 feet.

Confining bed.

Farrington Sand Member

Sand, fine to very coarse, light colored; contains interbedded
arkosic sand and clay. 0-80 feet thick,

Yields moderate amounts of good quality water. Average oansmis-
sibility 10,000 gpd per ft. Average well yield is 96 gpm. Salt water
encountered in wells adjacent to the coast. Permeabilides at Parlin,
N. J. range from 210 to 3, 500 gpd per sq. ft. Specific yield ranges
from 25 to 36 percent.

Raritan fire clay

Newark Group

Unconformity

Clay, varicolored blue, brown, gray, or red. Reddish-brown
at basal contact with Brunswick Shale. 2-35 feet thick.

Confining bed.

Igneous intrusive

Buried diabase sill in southeastern part of report area that forms
Palisades where it crops out on Staten Island.

Dense and relatively impermeable. No wells wap the sill.

Brunswick Shale

Shale, reddish-brown, fractured; contains interbedded sandstone.

Underlies glacial drift and Raritan Formation in the Rahway
area. Altered to hornfels adjacent to diabase. 6,000 w 9, 000
feet thick. Suikes N. 500 E. Dips 9-120 Nw.

Most intensely developed aquifer in area. Yields small to moderate
quantities of water fiom primary openings in sandstone and from
secondary openings which decrease with depth in shale and sandstone.
Water locally high in sulfate, total dissolved solids, and hardness.
Both water table and artesian conditions exist. Intcrference is great-
est between wells aligned along strike of formation. Average ans-
missibility 16, 000 gpd per fe. Yield range 2 to 660' gpm. Average
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TABLE L.—-STRATIGRAPHIC urirs Iy
. my v Geologic characteristics

Period Epoch Unit
4 Alluvium Muds and .-lt deposited in river channels and estuar
. ” fret thick. 704,
; &
Q 9.
h Rogiay ’
. @ Eolian deposits Sand, white, forming dunes along the Arthur Kill, |
...‘. ~ u . .
o / 0 feet dhick, *
4 N ASSVINg (&) 91020 31wy . TiN Clay, ﬂaﬂnn gravel, reddish-brown, unstratified,
; Aldv3 H sceted.  Forms most of the surficial ground and termi
i ® ] aine deposits; 0-100 feet thick. Depesited directly t
: § postay; pos
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HYDROLO
. Water falls to the earth’s surface as p::’ R
by vegetation, pavements, and buildings bef e
is evaporated. Part infiltrates the ground t e,
water, and ground water. The remai do of
(l’am_l surface to the streams. Evaporat'i:): ra::(‘l -
J:.'.':fanf:efx processes, returning to the atmospliere moisture whi
omes precipitation again. ) e whieh

OCCURRENCE OF GROUND.ER

Water that
percolates to the zone of . s,
wat : saturation.
th:‘“erz(:ablef is thehul)pcr surface of the zone of ‘tiou:dmv;“"‘ The
ne from the overlying zon Rl separates
. e of aeration. i
of the zone of aeration ranges from saturationm:o. dry ::::Sture content
. ; €.
Pofe; round water in the Rahway area is stored i“ﬁ? itted th
s . ransmi
Rarita:acl:: of .unconso!ldatcd sediments such as. (ﬁcul drif: :n;o “:‘h
e hrmatlon.' Joints and other fractures store and t ¢ ue
r in the consolidated rocks of Triassic age i ransmit. the

Water-
o oaf :;, eta:(l,:e :l; :utlconﬁ.ned, ground-water conditions exist when the
. f saturation is at atmospheric pressu iti
;c::::‘ ;tn the stratified drift in Rahway, in the ou';;op l:eas:: hthco'l‘:“["“’
ion, and at shallow depths in the Brunswick Shale © e

Artesia iti

hydrosta(i:, ::ests::nﬁned. conditions occur where ground water is under
Y confined e re greater than atmospheric pressure. Pumping from
o e rn:m;kly lowers the artesian pressure and water levels
o iy foundar. y t:\n.-lls penetrating the same aquifer. Artesian
e R re tound in :) e deeper parts of the Brunswick Shale and in
el ikan answ:o: . ;:neath the Woodbridge clay. Several artesian
Tong the Soprs c ale flow; these are aligned northeast-southwest

u ranch of the Rahway River. These wells probably

tap a common fract
ure or fault syste i
through the area. ystem which trends northeast-southwest

MOVEMENT OF GROUND WATER

Ground w . .
of oo gm:t::;-z;)t\;es l:ro:in points of hlgh' ground-water head to points
of the area (fig. 5) shr iy T?“ generalized water-level contour map
of well comple.tion st the altitudes of ground-water levels at the time
graphic highs grout.'nd s water-level highs generally coincide with topo-
land surface ‘ﬂow G Wat:r flows generally in the same direction as over-
and it brmches. N ;ou: -water movement is toward the Rahway River
Rahway to the A t ’r.ough the gravel-filled valley extending fro
) e Arthur Kill. Hydraulic gradients range from lcis th:l:

L},
K1Y

SRR e 5 -

? that infiltrates the soil and pe

3. . temperature, and the type, duration,

: by influent seepage from surface-water bodies
B river or lake level rises faster from direct preci

B reversed and surface water seeps into t

R
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10 feet per mile, in the Rahway lowland, to more than 80 feet per mile
in the southwest half of the area, where the greatest topographic relief
occurs.
RECHARGE, DISCHARGE, AND
WATER-LEVEL FLUCTUATIONS
uration occurs primarily from precipitation
rcolates to the water table. The amount
of precipitation that reaches the water table varies throughout the year
and depends on the vegetative cover, soil moisture and permeability,
and intensity of precipitation.

Ground-water recharge may occur also along streams and lake banks
after heavy rainfalls. The

pitation and surface run-
off than does the water table. The slope of the water table is temporarily
he aquifer. This water is bank
Jake once the surface-water level

Recharge to the zone of sat

storage and is returned to the stream or
falls below the water table.

When the amount of water reaching the zone of saturation exceeds
the amount being withdrawn by natural and artificial discharge, the
water table rises. As shown in figure 6a, the rise in water levels in-
dicates recharge exceeds discharge from the end of October to the middle
of April, during the time when evapotranspiration is lowest.
rs both naturally and artifically. Dis-
effluent seepage to perennial streams.

lakes, and tidal areas; transpiration by plants whose roots extend to
" the water table or the overlying capillary fringe; and evaporation where
the water table is near the land surface. Ground water is discharged
- artificially by the pumping or flowing of wells. Discharge from flowing

wells in the Rahway area is slight. The amount removed by pumping.

however, is significant and is about 8 mgd, of which about 5 or 6 mgd

are from the Rahway River watershed area.
The decline in water level in the hydrograph of observation well
26.21.5.4.6 (fig. 6a) shows that discharge exceeds recharge to the wate!
table during the growing season, April through October. The dﬁl“;
in ground-water levels is accompanied by a decrease in stream runoft.
April through October (fig. 6b). Stream runoff dcclinu_ partly W“:
as the water-table gradient decreases. ground water discharge t© !

' during '
streams decreases. Overland flow to streams also d.ecrcase! e
pitation cither evapor®

spring-summer perio P s apparent
i i . i transpited by plants. i m
infiltrates the soil, where 1t 1s ransp! Preci

figure 6c that evapotranspiration is at its peak and ¢

Discharge of ground water occu
charge by natural means includes
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GEOLOGIC FORMATIONS AND
THEIR HYDROLOGIC CHARACTERISTICS

TRIASSIC SYSTEM
Brunswick Shale

Geology

The Brunswick Shale is the youngest formation of the Newark Group,
which consists of the Stockton Formation, Lockatong Formation, and
the Brunswick Shale. The Brunswick Shale has the most extensive out-
crop area and is composed of 6,000-8,000 feet of fractured reddish-brown
shale and locally interbedded sandstone. Sandstone beds increase in abun-
dance northeastward, becoming predominant in the northernmost part of
the outcrop area in New Jersey. Along the northwest edge of the out-
crop, the Brunswick grades into a conglomerate. According t0 Boch

(1959), the red color originates from reworked hematite, which com-
percent of the formation. Although red predominates,

prises 5 to 10
lack layers occur in the lower 2,000

some purple, green, yeilow, and b
feet of the Brunswick.

In the Rahway area, the characteristic reddish-brown shale constitutes
most of the formation, although interbedded sandstone and green and
black shale also occur. Glacial drift blankets the Brunswick in most
of the area, but exposures can be seen at Iselin and Menlo Park. Shale
intruded by the Palisade Diabase is altered into a spotted hard slate
that is dark green to gray in color.

The Brunswick Shale strikes N. 50° E. and dips 9° to 12° NW in
the report area. The predominant system of fractures strikes about
N. 45° E. and is vertical. A second, less prominent, system strikes
N. 75° W. and is nearly vertical.

The presence of ripple marks, mudcracks, raindrop impressions, reptile
footprints, and plant, reptile, and fish fossils indicates that the Brunswick
Shale was deposited in a shallow-water continental environment.

The source of the sediments is generaily considered t be Precambrian
or early Paleozoic(?) metamorphic and igneous rocks to the southeast.
The occurrence of detrital micas and feldspars support this.

The Brunswick Shale conformably overlies and is interfingered with
the Lockatong Formation. In northern New Jersey, where the Lockatong
is absent. the Brunswick overlies the Stockton Formation.

On exposure to weathering, the shale disintegrates readily into blocky
and nodular-shaped fragments and chips that flake off along the bedding
planes (fig. 8). The shale ultimately disintegrates into a hard clay.
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F"o'gun 8.-Pho'o.grcph of exposure of the Brunswick Shale on the north
ore of the Raritan River ot Parth Amboy, showing the secondary fractures
and nodular-shaped weathering fragments.

HYDROLOGIC CHARACTERISTICS

More ground water is obtained from the Brunswick Shale than from
iny other .formation in the Rahway area. Approximately 90 percent of
he wells in the report area tap the Brunswick, and they yield a total
f more than 6 mgd. The remaining 10 percent of the wells obtain
water from the Raritan Formation or glacial drift,

Water 1s stored and transmitted primarily in the secondary fracture
open,ngs that formed after the deposition of the sediments. The primary
opening or pores bc.twcen the particles in the shale are too small to
transmlt' water readily. Locally, the fracture openings are widened by
;)ercolatmg groun.d water that dissolves material from the walls of the
dractura. The size o'f the fracture openings generally decreases, with
epth, because the weight of overlying rock increases.
| Cavities formed by the solution of calcite and gypsum may be common
ocally, but are not considered an important source of ground water.

T.he Brun.smck Shale and the overlying glacial drift are hvdraulically
:z:l;:jm;loush in '|I|mm areas. Infiltrated precipitation percolates directly

gh the ull or stratified drift and into i .

the
e fracture openings of
. G}:'ougd watf:r occurs under both water-table and artesian conditions
in the Brunswick Shale. If the fractures have nearly vertical dips and

\
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are hydraulically continuous with permeable drift, ground water is §n.
confined and water-table conditions prevail. This condition is found
commonly in wells less than 100 feet deep. A decline in the water level
in a water-table well indicates that part of the aquifer has been dewatered.

Where the fracture openings do not extend upward to permeable

drift or where permeable sandstone layers are interbedded with imperme-
able shale, ground water is confined under artesian pressure. The lowering

. of the water level in an artesian well reflects changes in pressure within

the aquifer and does not indicate dewatering of the aquifer. Wells
penctrating the Brunswick Shale are uncased below the glacial drift, so
both water-table and confined zones may be intercepted in 2 single well.

The observation well at Hatfield Wire and Cable Co. (26.31.2.3.5)

'_"mponds as an artesian well. The water level in this well lies below
“the regional water table and drops about 6.4 feet in 2 hours when an
’ 1air-conditioning well (26.31.2.5.3.) 3.500 feet to the southwest begins
‘pumping The two wells are aligned parallel to strike and probably
E ‘penctrate the same system of bedding-plane fractures or sandstone beds.

Other wells nearly at right angles to a line connecting these two and

only a few hundred feet distant from the pumping well show a smaller

drop in water levels. This suggests that water levels in wells aligned
perpendicular to the strike of the Brunswick Shale interfere less with
one another than wells aligned parallel to the strike.

The Brunswick is not a homogenous isotropic aquifer as the permea-
bility varies greatly from one area to another as well as with direction
at any one locality. In most cases, the drawdown rate in an observation
well is greatest when the observation well and the pumped well are
aligned parallel to the strike of the formation. Data obtained by Herpers
and Barksdale (1951) from pumping tests in Newark, New Jersey,
demonstrated similar conditions.

Wells that tap the Brunswick Shale range in yield from 2 to 660 gpm,
and the average is 75 gpm. Yields of wells larger than 6 inches in
diameter (non-domestic use) average 140 gpm.

Specific capacities of all Brunswick Shale wells range from 0.1 to
25 gpm per foot of drawdown and average 2.2. For wells larger than
6 inches in diameter, the average specific «apacity is 3.6 gpm per foot of
drawdown. Wells 26.21.8.2.9A and 26.31.1.3.1B (table 5) in the north-
western half of the area, penctrate sandstone beds and have specific ¢
pacities greater than 7. All industrial and public-supply wells with 2
specific capacity ot less than one occur southeast of a diagonal line extend-
ing from Metuchen to Elizabeth. Hence, specific capacities are, on the
average, greater in the northwestern than in the southeastern half of t
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Depths of wells in the Brunswick Shale range from 60 to 1,566 feet
and average 218 feet. For wells larger than 6 inches in diameter, the
average depth is 340 feet, o

Quality of water

, Tl.le quality of water in the Brunswick Shale varies greatly with
ocality and depth. The ground water in some areas is highly mineralized,

avcrag.mg more than 500 ppm of dissolved solids. Locally, it contains
excessive amounts of sulfate.

Mlner?li?ation of ground water generally increases with depth. This
relation is illustrated by the Merck well (26.31.2.6.7B), which is 1,108
feet deep. Water samples from the Merck well contained 1,795 ppm
sulfate and 280 ppm calcium. Ground water from the Squire Island
(26.31.2.6."1) 300-foot well and the Milton Lake (26.31.2.7.4) 301-foot
well, contain 1,358 and 883 ppm sulfate, 279 and 198 ppm calcium, and
2,660 and 1,445 ppm dissolved solids, respectively. The Security Steel
well (26.31.5.9.4), which is 614 feet deep, yields water with only 162 ppm
sulfate, 6? ppm calcium, and 528 ppm dissolved solids. The unusual
concentrations of sulfate and calcium may be from solution of calcite
and gypsum layers within the formation.

h":he tidal re.aches of the Rahway River and Arthur Kill also have
IEh concentrations on these constituents but low chloride concentrations

in ths well.samp.lu indicate that salt-water intrusion is not the cause of
the high mineralization,

Ss;r;e ;:rerage temperature of water in the Brunswick Shale is about
* lcmperatures are generally lowest near the water table and in-

Salt-water contamination

‘ Bccas:se the Brunswick Shale has at least a partial hydraulic connec-
tion with the Arthur Kill, whose water has a chloride concentration
greater than 15,000 pPPmM, an interface is developed between the salt
\vatf:r of the estuary and the less dense, fresh ground water in the
aquifer. According to the Ghyben-Herzberg principle (Drabbe and Ghy-

density of 1.025. Applying this relation to coastal aquifers such as the
Brunswick Shale, salt water theoretically occurs 40 feet below sea level
where the ground-water head in a well is one foot above sea level
Consequently, if ground-water levels are allowed to decline to below scz;
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Consequently if ground-water levels are allowed to decline below sea
j level, the fresh ground water will be replaced eventually by sea ,water.
:} Brackish water is contained in the Brunswick Shale along (h& tidal
»;ruch of the Rahway River and northward along the Arthur Kill. South
8of the Rahway inlet, the Raritan fire-clay overlies the Brunswick and
ards sea-water inflow.

CRETACEOUS SYSTEM

Raritan Formation
. Geology
% The Raritan Formation of Late Cretaceous age covers about 9 square
miles in the southeast part of the Rahway area. Most of the formation
overlain by glacial drift, but is expcsed at the surface where com-
mercial clay and sand pits have been developed. The Raritan Formation
gwas named by T. A. Conrad in 1869 wlo described its lower clay mem-
P bers exposed along the Raritan River.

The Raritan Formation consists of light-colored alternating sands, clays,
giand gravels of continental origin, interbedded with tongues of marine
%dimcnts. The upper and lower parts of the formation are predominantly
, the lower sands being coarser and more arkosic than the upper.
'_J'l'-'rhe middle of the formation contains white clays which weather to red,
fand also dark lignitic clays that grade laterally and vertically into white
.’yr red non-carbonaceous clays. The sands are characteristically well
" ‘sorted, medium to coarse grained, and micaceous; they are locally cross-
K’ bedded. The clays are massive, plastic, and contain pyrite, lignite, and
¥' “earbonized material which imparts a bluish or gray color.

The thickness of the Raritan changes locally because the materials
' were deposited on an irregular surface of Triassic, Precambrian, and
. early Paleozoic(?) rocks. In outcrop, the thickness ranges from 150
{' to 300 feet. Downdip to the southeast, it thickens to more than 1,000
feet.

o A variety of fossil fauna and flora which have been found include
~ brackish water and marine pelecypods, dicotyledons related to modern

[

ﬁ flora, and dinosaur footprints. The Raritan is considered to be Late

i Cretaceous in age.

A Kimmel (Ries, Kiimmel, and Knapp, 1904) divided the Raritan in

Middlesex County into seven member: according to lithology. The
members were later renamed by Barksdale and others (1943), from oldest
to youngest, (1) Raritan fire clay, (2) Farrington Sand Member, (3)

clay, (6) Old Bridge Sand Member, (7) Amboy stoneware clay. Be-
cause of their lenticular nature, the members are not traceable outside the

i
oy
g Woodbridge clay, (4) Sayreville Sand Member, (5) South Amboy fire

i i
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county. The four lower units crop out in the report area and will be
discussed as Kiimmel described them.

and is overlain by the F arrington Sand Member of the Raritan Formation
or by glacial drift,

The Farrington Sand Member s mostly an angular quartz sand con-
.taim'ng. locally, thin beds of gravel and seams of clay. The upper part
is a medium- ¢to fine-grained sand, and the lower 10 to 20 feet are
light-gray to light-yellow, coarse, arkosic sand containing rounded quartz
and black chert pebbles 6 to 50 mm in diameter. The maximum thick-
ness of the sand in Middlesex County is 80 feet, but it is thinner in the
Rahway area.

The Woodbridge clay overlies the Farrington Sand Member. The
Woodbridge ranges in thickness from 50 to 80 feet but it is eroded to
20 feet in some exposed areas. It ranges from a fire clay at the base
to a black laminated lignitic clay at the top. The thickness of the upper
bed ranges from 30 to 60 feet where it is not eroded. The basal fire clay
is light blue to gray or mottled red in color and has an average thickness
of about 20 feer. The average quartz sand content of the fire clay is
about' 5 percent; however, the bottom and top parts contain as much
as 50 percent sand. The base of the fire clay is undulatory. Its upper
surface is irregular where glaciers have scoured away some of the top
material,

The Sayreville Sand Member is an irregular channel-fill deposit com-
posed of a feldspar sand and a kaolin sand. The sands are lenticular
and do not occupy definite stratigraphic horizons. The feldspar sand
‘ontains subrounded quartz grains, kaolinized feldspar, and clay pellets.
The kaolin sand is a micaceous, very fine-grained white quartz sand
containing white clay. At Sayreville, 8 miles southwest of Woodbridge,
the Sayreville Sand Member s predominantly medium to coarse grained.

Hydrologic Characteristics
The Raritan Formation, unlike the Brunswick Shale, yields water
primarily from the intergranular pore spaces. The Raritan lies almost
wholly outside the Rahway River watershed.,

I B T N Ea - - -
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The Sayreville Sand Member is discontinuous laterally and mpch of
it lies above the water table; thereforc, it is not an impor(anl‘&ourcc
of water north of the Raritan River. Laboratory analyses of samples
from exposures in Sayreville showed specific yields ranging from 32 to
39 percent and coefficients of permeability ranging from 30 to 500 gpd per
square foot. The two clay members, the Raritan fire clay and the Wood-

bridge clay, do not yield water and act as aquicludes for the Farringron
Sand Member.

Barksdale and others (1943) estimate that about 1.9 mgd was pumped
from the Farrington north of the Raritan River in the 1930’s and early
1940's, However, salt water, drawn in by the pumping of wells along
the Arthur Kill, forced many industries to obtain water from inland
public-water supply companies so that at present, only about 1 mgd is
pumped from the Farrington Sand for 2 few large industries in the
Rahway area.

Most wells tapping the Raritan have water levels that are less than
10 feet above sca level. Hence, north of the Raritan River, the aquifer
has little potential yield because lowerin;; water levels to sea level will
eventually result in replacement of fresh ground water by salt water.

Results of 15 pumping tests conducted at the California Qil Company
(26.31.8.8.9) in October 1950 showed a range in transmissibility from
7,000 to 14,000 grd per foot and an average of 10,900 gpd per foot.
The coefficient of storage ranged from 0.003 to 0.00001, indicating
artesian conditions.

The coefficient of transmissibility of the Farrington at Parlin, which
is south of the report area, is several times greater than that at the
California Co. site because the aquifer is thicker there. Transmissibil-
ities computed from pumping tests in the Parlin area are as high as
100,000 gpd per foot; the average is 50,000 gpd per foot—five times the
value of the California Company tests. At Parlin, the aquifer is 80 feer
thick, which is about twice as thick as it is at the California Co. site.
Laboratory determinations of the coefficient of permeability of the Far.
rington Sand Member at Parlin range from 210 to 3,500 gpd per square
foot and average 1,650 gpd per square foot. Specific yields range from
25 to 36 percent and average 31 percent.

Yields of 12 industrial wells range from 6 to 300 gpm and average
96 gpm. Specific capacities range from 1.9 to 39 and average 9.5 gpm
per foot of drawdown. Wells tapping the Raritan Formation in the
report area range in depth from 40 to abour 120 feet, the greater depths
occurring downdip. The average depth is about 60 feer.
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-
Quality of water ¥

The quality of the water from the Raritan Formation is very good
for most uses. It rarely contains excessive amounts of sulfate or dissolved
solids, and it is not as hard as water from the Brunswick Shale. Total

dissolved solids range from 154 to 384 ppm. The temperature of the
water averages about 54°F,

Salt-water contamination

Salt-water encroachment has occurred in areas where there are heavily
pumped wells adjacent to the Arthur Kill. However, 1 mile or more
inland there is generally sufficient fresh-water head to allow, indefinitely,
present rates of withdrawal with safety. If encroachment were to occur
inland, salt water probably would flow laterally into the Farrington
outcrop from Woodbridge Creek and the Arthur Kill near Sewaren.
Encroachment in an updip direction from the Raritan River is possible
also, as discussed by Barksdale and others (1943).
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QUATERNARY SYSTEM
Pleistocene Series

Pensauken Formation

The oldest deposit of Pleistocene age in the Rahway area is the Pen-
sauken Formation, which forms the high terrace in the southwestern
corner of the area. The Formation consists chiefly of quartz sand and
gravel. In addition, pebbles and cobbles of shale, sandstone, quartzite,

and crystalline rocks are present. So far as known, no wells obtain water
from the Pensauken Formation.

Glacial Drift > i
Geology : )
Glacial drift mantles the Brunswick Shale and the Raritan Formation T R
(fig. 9) and forms the land surface of the report area. The drift has
an average thickness of about 25 feet, but ranges in thickness from a few
feet on bedrock hilitops to 100 or more feet in the terminal moraine.
Till, which is poorly sorted unstratified drift, occurs as ground or terminal -
moraine. It was deposited directly by the ice sheet. Till in the report R
area is characteristically a reddish-brown clay, derived from the Brunswick
Shale, and contains pebbles and boulders of resistant gneiss, quartzite, &
sandstone, quartz, and diabase derived from rocks north of the terminal '

e
moraine. Pebbles of the Brunswick Shale are rare because the material ’l't
disintegrates readily into small particles. :

Figure 9.—Surficial geologic map.
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Stratified drift, which was deposited by glacial melt waters, occurs in
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interbedded with till in the terminal moraine. The sand and pebbles

are similar in mineralogy to those in the till, but the stratified drift
contains very little clay.

The most important water-bearing drift deposit is that underlying
the city of Rahway. It is predominantly a sand, containing interbedded
gravels and till, that fills 2 preglacial stream valley. The stratified drift
has a maximum thickness of 50 feet near the confluence of the Rahway
River and Robinson Branch; the average thickness is about 30 feet. The
lithology and general character of this deposit are variable (fig. 10).

In well drained aress, the glacial drift is leached and oxidized to a
depth of 2 to 3 feet. The upper 6 to 10 inches is a dark-red-brown soil.

Hpydrologic characteristics

The stratified drift filling the buried valley in Rahway is the only
important aquifer of Pleistocene age in the report area. The Rahway
Water Department withdraws more than s million gallons of water a
day from four wells that are screened 15 feet in the stratified drift and
penctrate 25 to 50 feet into the underlying Brunswick Shale. The
water is obtained from both stratified drift and the Brunswick Shale.
The wells are near the Rahway River, and much of their yield is water
induced into the aquifers from the river. The average yield of the four
10-inch diamter wells is 370 gpm. The average specific capacity is 15.3
gpm per foot. A 6-inch observation well in the well field which taps

only the drift has a yield of 125 gpm, and a specific capacity of 6.2 gpm
per foot.

Aquifer-test data are lacking for the stratified drift at Rahway, but
some indication of its water-bearing capacity may be inferred from grain-
size distribution of eight samples taken from two test wells drilled in
Rahway. Laboratory coefficients of permeability for water-yielding ma-
terials having size distributions similar to the drift at Rahway are in
the order of 1,000 gpd per sq ft or greater (Wenzel, 1942, p. 13).
Accordingly, if the drift at Rahway has a saturated thickness of 30
feet, its coefficient of transmissibility is probably about 30,000 gpd per ft
or greater. The coeflicient of storage is probably between 0.1 to 0.2.

Till is not an important source of ground water in the report area
because it has a low permeability, and much of it lies above the zone
of saturation. In river valleys, 30 to 40 feet of till may lie below the
water table. However, on bedrock hilltops capped with till the water
table may be in the underlying Brunswick Shale.

An important function of glacial drift is to absorb, store, and transmit
water to the underlying fractured shale wherever they are hydraulically
connected. The transmissibility of the stratified drift in Rahway is ap-
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46337, 46341, October 12, 1983; 48 FR 49248, October 25, 1983; 48 FR 52742, 52746.
November 22, 1983; 49 FR 1058, January 9, 1984; 49 FR 1994, January 17, 1984; 49
FR 2783, 2786, January 23, 1984; 49 FR 6102, February 17, 1984; 49 FR 7334,
February 28, 1984; 49 FR 7394, 7397, February 29, 1984; 49 FR 10525, March 20,
1984; 49 FR 14356, April 11, 1984; 49 FR 21058, May 18, 1984; 49 FR 22329, 22334,
May 29, 1984; 49 FR 27514, July 5, 1984; 49 FR 28565, July 13, 1984; 49 FR 29234,
29237, July 19, 1984; 49 FR 30201, July 27, 1984; 49 FR 31420, August 7, 1984; 49 FR
33888, 33892, August 27, 1984; 49 FR 34494, 34500, 34504, 34510, August 31, 1984;
49 FR 35954, September 13, 1984; 49 FR 40038, October 12, 1984; 49 FR 43069,
October 26, 1984; 49 FR 43968, November 1, 1984; 49 FR 44756, November 9, 1984; 49
FR 45163, November 15, 1984; 49 FR 47400, December 4, 1984; 50 FR 1056, January

9, 198S5)

Title 50—=Wildlife and Fisheries

CHAPTER |—UNITED STATES FISH AND
WILDLIFE SERVICE. DEPARTMENT OF
THE INTERIOR

SUBCHAPTER B—TAKING. POSSESSION. TRANS.
PORTATION, SALE. PURCHASE. BARTER, EX.
mznﬂon. AND IMPORTATION OF WILD.

PART 17—ENDANGERED AND
THREATENED WILDLIFE AND PLANTS
Authority: Pub. L. 93-208, 87 Stat. 884;

Pub. L. 94-359, 90 Stat. 911; Pub. L. 95-
632, 92 Stat. 3751; Pub. L. 96-159, 93
Stat. 1225: Pub. L. 97-304, 96 Stat. 141!
(16 US.C. 1531 et seq.)
[Amended by 49 FR 21058, May 18,
1984; 49 FR 22329, 22334, May 29, 1984;
49 FR 27514, July 5, 1984; 49 FR 28565,
July 13, 1984: 49 FR 29234, 29217, July
19, 1984; 49 FR 30201, July 27, 1984; 49
FR 31420, August 7, 1984; 49 FR 33885,
33892, August 27, 1984; 49 FR 34494,
34500, 34504, 34510, August 31, 1984; 49
FR 35954, September 13, 1984; 49 FR
43968, November |, 1984; 49 FR 44756,
November 9, 1984:; 49 FR 45163, Novem-
ber 15. 1984: 49 FR 47400, December 4.
1984: 50 FR 1056, January 9, 1985]
Subpart 8 — Lists
§17.11

Endangered and threatened
wildlife.

(a) The list in this section contains the
been determined by the Services to be
Endangered or Threatened. It aiso con-
tains the names of species of wildlife treat-
ed as Endangered or Threatened because
they are sufficiently simiiar in appearance
1o Endangered or Threatened species (see
§17.50 et seq.).

(b) The columns entitled “‘Common
Name," “Scientific Name.” and *“Verte-
brate Population Where Endangered or
Threatened™ define the species of wildlife

2-8-85

within the meaning of the Act. Thus, dif-
ferently classified geographic popuiations
of the same veriebrate subspecies or spe-
cies shall be identified by their differing
geographic boundaries, ecven though the
other two columns are identical. The term
“Entire” means that all populations
throughout the present range of a verte-
brate species are listed. Although common
names are inciuded, they cannot be relied
upon for identification of any specimen,
since they may vary greatly in local usage.
The Services shall use the most recently
accepted scientific name. In cases in
which confusion might arise. a synonym(s)
will be provided in parentheses. The Ser-
vices shall rely to the extent practicable on
the /International Code of Zoologicat
Nomenclature.

(c) In the “Status” column the follow-
ing symbols are used: “E™ for Endan-
gered, “T™ for Threatened. and “E {or T)
(S/A)" for similarity of appearance
species.

(d) The other data in the list are non-
regulatory in nature and are provided for
the information of the reader. In the anny-
al revision and compilation of this Title.
the following information may be amend-
ed without public notice: the speiling of
<pecies’ names. historical ranee. footnotes.
fEICTENCES 10 verialn VLaCr aAppiicd ic pur-
tions of this Title. synonyms, and more
current names. In any of these revised
entries, neither the species, as defined in
paragraph (b) of this section, nor its status
may be changed without following the
procedures of Part 424 of this Title.

(e) The “Historic Range” indicates the
known general distribution of the species
or subspecies as reported in the current
scientific literature. The present distribu-

tion may be greatly reduced from thi,
historic range. This column does not impiv
any limitation on the application of thz
prohibitions in the Act or impiementi~r
rules. Such prohibitions apply 0 all indi-
viduals of the species, wherever found.

(N(1) A footnote to the Federal R:gis-
ter publication(s) listing or reclassifying a
species 1s indicated under the coiu,
“When Listed.” Footnote numoers (o
§817.11 and 17.12 are 1n the same nu-
merical sequence. since plants and animals
may be listed in the same Federsl Register
document. That document, at least since
1973. includes a statement indicating the
basis for the listing. as well as the effective
date(s) of said lisung.

(2) The “Special Rules” and “Critical
Habitat” columns provide a cross refer-
ence to other sections in Parts 17, 222,
226, or 227. The "'Special Rules"” column
will also be used to cite the specisi rules
that describe experimental populations
and determine if they are essentiai or
nonessential. Separate listing  will
be made for experimental populations.
and the status column will inciude
the following symbois: “XE™ for
an essential experimental population
s BWVNTI L e amarrame: - ! nemmrimmamta ]
popuilation. The term “NA™ (not appiica-
ble) appearing in cither of these 1wo col-
umns indicates that there are no speciai
rules and/or Crittcal Habitat for that par-
ticular species. However. all other appro-
priate rules in Parts 17. 217-227. and 402
still apply to that species. in addition.
there may be other ruies in this Title that
relate to such wildlife. ¢.g.. port-of-entrv
requirements. [t is not intended that tne
references in the “Special Rules” column
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; Wildiife Fiaheries (d) The other data in the list are
Thie 50— tnd nonregulatory in nature and are
PART 17—=ENDANGERED AND provided for the information of the

THREATENED WILDLIFE AND PLANTS

Subpert B—Lists

Source: 48 FR 34182 July 27. 1983, unless
otherwise noted.

§ 17.11 Endangered and threetened
wilditte,

(a) The list in this section contains the
names of all species of wildlife which
have been determined by the Services to
be Endangered or Threatened. It aiso
contains the names of species of wildlife
treated as Endangered or Threatened
because they are sufficiently similar in
appearance to Endangered or
Threatened species (see § 17.50 ot s6q.).

(b) The columns entitled “Comma-
Name.” “Scientific Name.” and
“Vertabrate Population Where
Endangered or Threatened” define the
species of wildlife within th: meaning of
the Act. Thus, differently classified
geographic populations of the same
vertebrate subspecies or species shall
be identified by their differing
geographic boundaries. even though the
other two columns are identical. The
term “Entire" means that all populations
throughout the present range of &
vertebrate species are listed. Although
common names are included. they
cannot be relied upon for identification
of any specimen, since they may vary
greatly in local usage. The Services shall
use the most recently accepted scientific
name. In cases in which confusion might
arise, a synonym(s) will be provided in
parentheses. The Services shall rely to
the extent practicable on the
{nternational Code of Zoological
~Nomenciature.

(c) In the “Status” column the
following symbols are used: “E" for
Endangered. “T™ for Threatened. and “E
(or T] (S/A)" for similarity of
appearance species.

reader. [n the annual revision and
compilation of this Title. the foll
information may be amended without
public notice: the spelling of species’
names, historical range, footnotes,
references to certain other applicable
portions of this Title, synonyms, and
mare current namaes. [n any of these
revised entries. neither the species, as
defined in paragraph (b) of this section.
nor its status may be changed without
following the procedures of Part 424 of
this Title.

(e) The “Historic Range" indicates the
known general distribution of the
species or subspecies as reported in the
current scientific literature. The present
distribution may be greatly reduced
from this historic range. This column
does not imply any limitation on the
application of the prohibitions in the Act
or implementing rules. Such prohibitions
apply to all individuals of the species,
wherever found.

N A fo:utnoto to thl: Federal
Register publication(s) sting or
reclassifying a species is indicated
under the column “When Listed.”
Footnote numbers to §§ 17.11 and 17.12
are in the same numerical sequencs.
since plants and animals may be listed
in the same Federal Register document.
That document, at least since 1973,
includes a statement indicating the basis
for the listing, as well as the effective
date(s) of said listing.

(2) The “Special Rules” and “Critical
Habitat" columns provide & cross
reference to other sections in Parts 17,
222, 220, or 227. The “Special Rules”
column will also be used to cite the
special rules that describe experimental
popuiations and determine if they are
essential or nonessential. Separate
listing will be made for experimental
populations, and the status column will
include the following symbols: “XB" for
an essential experimental population
and “XN" for a nonessential

eszm( ttal p;puéladou The term
"NA" (not applicable) appearing in
either of these two columns indicates
that there are no special rules and/or
critical habitat for that particular
species. However, all other appropriate
rules in Parts 17, 217-227, and 402 still
apply to that species. In addition. there
may be other rules in this Title that
relate to such wildlife, e.g., port-of-entry
requirements. It is not intended that the
references in the “Special Rules” column
list all the regulations of the twe
Services which might apply to the
species or to the regulations of other
Federal agencies or State or local
governments.

(g) The listing of a particular taxon
includes all lower taxonomic units. For
example. the genus Hylobates (gibbons)
is listed as Endangered throughout its
entire range (China, India, and SE Asia);
consequently, all species, subspecies,
and populations of that genus are
considered listed as Endangered for the
purposes of the Act. In 1978 (43 FR 6230-
8233) the species Haliasetus
leucocephalus (bald eagle) was listed as
Threatened in “USA (WA, OR, MN, WL
MI)" rather than its entire population:
thnl.allindlvldndsofthnbdd«d-
found in those five States are considered
lhtodumuunodforth.pnmuool
ul?I:Ac’l'.!.n ‘List of Endangered and

) “List o an
Threataned Wildlife" is provided below:

EDITOMAL NOTR: This is & compilation and
special reprint of 30 CFR 17.11 and 17.12 and
is current as of the date shown oa the cover.
Minor changes and corrections to the October
1, 1988, compilation of 30 CFR have been
incorporated in this printing, as well as ali
published final rules that have subsequen. ,
appeared (n the Federal . Otherw:_c.
no entry in these lists has been significantly
-ﬂmmu-tmmmw the
staff of the Office of Endangered Species.
U.S. Fish and Wildlife Service, Washington.
D.C. 20240. Readars are requested to advise
the Service of any errors in this list. Copies
are available from the Publication Uait, U.S.
Fish and Wildlife Servics. Washington, D.C.
20240,



Species pop\.l‘e.nehula Specul
I T T Heslonc ¢ bonwheto | Sta- | When | Caucal
Common name Scientilic name ange ondangecedor | Wws | ksied | habiat | ndes
Canbou, woodland ......................cccoooou.. Ranguer twandus candou................ ... Canada, USA. (AK, ID, ME, MI, MN, Canada (thel pan E 128E, NA NA
MT. NH, VT, WA, wi). ol SE. Brit. 136E,
Col. bounded 143
by the Can.-
USA border,
Columbia R.,
Kootenay R.,
Koolenay L,
and Koolena
A).USA. (D,
WA).
Chule, Peru, Bokwvia, Asgentina .................. | Entice................ E 15 NA NA
Soumom Afsica 3 15 NA NA
E 15 NA NA
E 50 NA NA
E 15 NA NA
E 15 NA NA
E 139 NA NA
E 15 NA NA
E 5 NA NA
E 15 NA NA
E 3,5 NA NA
T 18 NA | 17.40(c)
. . T 16 NA | 17.40(c)
i i E 15 NA NA
Viverra mogaspila civettine NGB ... d4o......oee. 3 50 NA NA
Cochito (=Guil ol California hasbor por- | Mocosne sinus........................... Mexico (Gulf of Calilomia) .........................| ... do........cooeeee.. [ 169 NA NA
Colobus, Preuss’s red. .| Colobus badkus preussi.......................... Cameroon do E 139 NA NA
Couges, eastern - ’ E 6 NA NA
Deer, Baunn E 50 NA NA
Dul' E 3 NA- NA
M' E 50 NA NA
Do, € 10 NA NA
M. E 1 NA NA
Dou' E 50 NA NA
'D.u. E k] NA NA
D.U. E 52 NA NA
Dews, hog . _ Theiland,
A Oxfocoileus vignianus clavemm ................... USA (FL) E 1 NA NA
g:. “’m Slastocerus dchotomus............................... Nm Usuguay, Pasaguay, Bolivia, E 3 NA NA
McNell's ..............c..ooo..... Cervus glaphus macnedly ............................ Clh. (Sinkiang, Tibel) ..............c.cocoecvveen] oo 1L J— [ 3 NA NA
&:.M : Moschus spp. (all species) ......................... Contral andEastAsia....................| Alghanistan, E 15 NA NA
) Bhutan, Burma
China (Tibet
Yunnan), incka
Nepal, Pakistan
) Sikkim. € s
NothChina stha ... Cervus ngppon mandamnus ........................ China (Shantung and Cluhk Provinces)....| Entire...................... NA NA
3:: pampas....... m ................................ Q2olocaios Dazoaicus............................... Brazil, Asgentina, u:ugu.y Boima, Para- | ... 0. (3 15 NA NA -
“guay.



Sia- When Catcal Special
e bsted habdat ndes
Jaguanundi E 15 NA NA
Jaguarundi E 15 NA NA
Jaguerundi E 15 NA NA
Jaguarundi. E 15 NA NA
Kangaroo, eastem gray T 7 NA | 17.40{a)
Kangaroo, red L 7 NA | 17.40(0)
Kangeroo, Tasmanian foresies E ] NA NA
Kangasoo, weslern gray T 7 NA | 17.40(a)
Kouprey E 3 NA NA
Langur, capped. € 15 NA NA
Langur, entelius 3 15 NA NA
Langur, Douc E a NA NA
Langs, E 15 NA NA
Langws, T 18 NA | 17.40(c)
Langus, E K] NA NA
Langs T 16 NA | 17 40(c)
0 .m,' onkin snub | 16 NA | 17.40(c)
* 108

Lemure E 3, 15 NA NA
Leopard €135 114 NA NA
Do T}]3.5 114 NA | 17.40()
q, sod E 3. 15 NA NA
E 5 NA NA
Leopasd, snow E 15 NA NA
- (3 3 NA NA
Lion, Asiatic -— T 16 NA | 17.40¢0)
Lone, lesser 3 3 NA NA
Lynx, Spanish o T 16 NA | 17.40(c)
Macaque, Formosan T 16 NA | 12.40(c)
E 3 NA NA

Macaque, bon-taded T 18 NA | 17.40(c) 1T en




Specaes_ o _ Vertebrale
| T i Population where | Sia- When Cnucal | Special

endangered o s hsted habdat rules
Common name Scientilic name tvenesd,

USA (AZ.TX)10C. and S. Amenca .......
Bomoo Sumatia 3

] Aonyx (Pareonyx) congeca mecrodon ........ Cameroon, Nigeria
Ouer, giand......................ooommoeee., Pisronua rasibonsss ............. —— 3
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Seal, Guadalupe W ... Arclocephalus lownsends.......................... US.A. (Faralion lslands, CA) south 10 | ...... 212
Mexico (lslas Revillagigedo). ~
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Sta When Cnucal | Specal
tus ksted habstal ules
E 3 NA NA
E 3 NA NA
E 3 NA NA
(3 3 NA NA
(3 J NA NA
(3 J NA NA
E 3 NA NA
€| 1.6.13, | 17.05(a) NA
15,35
................................................................... T 35 | 17.95(a) | 17.40(a)
E 4 NA NA
Quay.
USA (southeastern USA. wesl w0 E 1 NA NA
cenual TX).
Wombat, haisy-nosed (=Bamad's and | Lasiohinus kremiii (lormerly L. banardi | Ausiralia TV O do.............. E 46 NA NA
Queensiand hairy-nosed). and L. gilespied).
Woodssl, Key Lasgo k ] USA (FL) E 131E, NA NA
160
Yak, wild ’ i E 3 NA NA
2obva, Geowy's...................ooooooerv Kenya, Ethiopis, Somalia T 54 NA NA
Zebra, Hartmann's mountain | Tl 54,111 NA NA
Zelna, mountain E| 1511 NA NA
Birns
Alopa, Hawaid (HONGYCIOOPN) ...............| LoxOpS coccineus COCCiRLS.............. | USA Moo | do..........un....... E 2 NA NA
Mo (hONOYCIGOPH)..................| LONIDS COOCIOUS OCIAOOUS ..........| oo 00 do............... E 2 NA NA
Alialos, Kausi (hONGYCIOMPM) .............. | HMQNAIUS procenss ... | gy | do. E 1 NA NA
Ablispolasu (honeycreepey)....................... ((=wagon)..........f oo L d0........onnvarnnne E 1 NA NA
Abbaiross, short-tailed Diomedes albatus...... North Pacilic Ocean: Japan, USSR, Entire, except E 3 NA NA
Blackbird, SAU.SA(AK.CA.M.OR.WA; oy E 17 | 17.95() NA
yellow-shouldered U. .
e E 1,3 NA NA
E 15 NA NA
E 3 NA NA
E 15 NA NA
E 156 NA NA
E 3 NA NA
E 3 NA NA
€ 3 NA NA
E 3 NA NA
E 3 NA NA
E 4 NA NA
E 1] 17.95(b) NA
E 2 NA NA
E 15 NA NA
E 15 NA NA
E 15 NA NA
13 15 NA NA
E 4 NA NA @




e Species [
R ST T Coucal | Special
Common name Scientific name fules
Finch, Laysan (honeycreepe).................... Tolaspyza ( = Psittvostra) cantans .. NA
Finch, Nihoa (honeycieepey) ................ Telaspyza ( = Psittrostra) ultma ... NA
Fiycaicher, Evler’s ... Empidonax eulen johnstong.............. NA
Fiycaicher, s:y:nlu paadise............... Jepsphonecorvina .................... . . . . NA

3333333333133133 - 3333333331333 E
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17.95(b)
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
1 NA
common.
: uoanm(;mmuumcmm.. Galinule chiorapus guany........ Weslem Paciic Ocean: US.A (Guam, | ... do.......oooeene . 156 NA
_ Tinian, Saipan, Pagan).
Nghtyas (= whup-poor-wil), Puerto Rico....| Capamuigus noCUNNUS ... USA. PR o @O 6 NA



Species me
- Historic range population @ | Sta- | When | Crucal | Special
Common name Scientific name ! endangered or tus listed | habaat nules
threalened
E 4 NA NA
E 3 NA NA
E 3 NA NA
E 15 NA NA
E 2 NA NA
E 15 NA NA
E 15 NA NA
................................................ E 3 NA NA
| USA (Great Lakes, northern Great E 211 NA NA
Plains, Atlanuc and Gull Coasts, PR,
Vi), Canada, Mexico, Bahamas, West
indies.
DO b L BRSO R NI GO oot T 21 NA NA
E 10 NA NA
E 1 NA NA
E 15 NA NA
E 15 NA NA
E 3 NA NA
E 2 NA NA
E 146E, NA NA
156
U.S.A. (CA), Mexico (Baja Cakforua) .... ... E 2 NA NA
Ausiralie (Lord Howe lstand) (3 15 NA NA
E 1 NA NA
E 3 NA NA
- (3 K] NA NA
Robin, scartet-treasted (liycaicher) E 3 NA NA
Rockiowl, grey-necked E 3 NA NA
Ralles, long-tailed ground A
ground..- E K] NA NA
Shama, Cebu black (theush) ... .. E 3 NA NA
Shearwater, Ncml( ) T 10 NA NA
Siwike, San e aaechond E 26 NA NA
Siskin, 184 .................. E 15 NA NA
Spenow, Cape Seble seaside ................ ] E 1117 95b) NA
Spamow, dusky seaside ........................... E V[ 17 950) NA
Spariow, San Clemente sage...................... Amphispiza belé clemen, GRe ................ USA (CA).cooooeeee T 26 NA NA
Slaring, Ponage mountain.......................... Aplonis polzewi.................... ... . . West Pacitic Ocean: USA. (Caclne | ... E 3 NA NA
lslands). .
Starkng, Rothsciwid's (myna) ...................... loucopsar rothschugy . . indonesia ( E 3 NA NA IR,
Sult, Hawasan (= Ae'0) .......... e Himantopus hwmantopus knudsery ............. USA (H) E 2 NA NA Il




Species Vertetuale
— T - T Histonc range population whese | Sta- | when | Cuucal | Specal
Common name Scientific name endangered of ws kisted habdat nies
Stork, Onental while . .................ccoovvnennes CiCOni CcOna bOYCIBNg....................o..... China, Japan, Korea, USSR ... | ... d0..................... E 3 NA NA
Stork, wood Adyctenia amencana USA, (CA, AZ, TX, to Casohnas), | USA. (AL FL, E 142 NA NA
Mexico, Central and South Amenca. GA, SC).
Switttel, Vanikoio ...................... Aevodramus (= Collocalkia) vanikorensis | Westemn Pacilic Ocean: USA (Guam, |[Entite...................... € 156 NA NA
bartschy. Rota, Tinian, Saipan, Agiguan).
Teal, Campbell island tiightless.................. ANSS SUCKIANAICA NOSIOLS........................... New Zealand (Campbeli isiand) ................] ... do......oeeena. 3 15 NA NA
Tem, Calilomis Sterna antiliarum ( = albirons) brown ...... Mexico, USA (CA) ... e do........cooeevenn E 2.3 NA NA
Tem, least SIUMBENBUIBRIT ..o, U.SA. (Atiantic and Gulf coasts, Miss. | US.A. [AR, CO, E 182 NA NA
R. Basin, CA), Gs. and Lesser Antilles, 1A, IL, IN, KS,
Bahemas, Mexico, winlers C. Amer- KY, LA (Miss.
ica, northem S. America A. and wibs. N
of Baton
Rouge), MS
(Miss. R), MO,
MT, NE, NM,
TN, TX (Except
within 50 miles
ol coast)).
) 3
2
2

mmmm mmm mmmmmmm m mmmmmmmm mmm

- - [ ]
- L s .
W W UUSUQUU > DLW Le =W

LN

I $22% 2% $¥TEEEE ¢ $TETETEE $8°%

l $¥%% $ET TETEITEE % TEETzEE: S8°%

24



' Historic Pq:hm:::m S Ci Special
T isl00ic 1 ® ta- When wcal
Common name Scienufic name hoe endangered or | e ksted | habsst | nies
hveatened
REPTUES
Aligalor, American ..... ANGRIOr MUSSSSPPIGNSSS........................ Southesslemn USA ... Wherever tound E [1. 11, 59, NA NA
in wild except 60, 113,
hose areas 124
where lisied as
Uvsatened as
88! lorth below.
L1 T B L - S L T USA. (FL and T 20 47, NA | 17.42(a)
Certain asreas of 51,
GA and SC, as 60, 134
. el lorth in
17.42(a)1)).
00 L O I BO e USA (LAand  [T(S/A) | 11, 47, NA | 17.42(a)
X). S1,
60, 113,
134
00 ) o, L T S L T in capvity T(S/A) |11, 47,51 NA | 17.42(a)
wherever lound.
Alligalor, Chinese ... ... .| ARl Sinengis ............................. OB o Entise.............. .. € 15 NA NA
Anole, Culebva lsland giant..................... | Anolis rooseveldl | US.A. (PR: Culetxa Island) E 25 | 17.95(c) NA
Boa, Jameican ) E 3 NA NA
Boa, Mons. 4 T 33 | 17.95(c) NA
Boa, Puerto Rico E 2 NA NA
Boa, Round island E 88 NA NA
Boa, Round Isiend E 88 NA NA
Boe, Virgin islands E 2,86 NA NA
Caiman, Apaporis Ri E 15 NA NA
Caiman, biack E 16 NA NA
Caiman, broad-snouted E 15 NA NA
Cairan, Yacare E 3 NA NA
E 88 NA NA
E 15 NA NA
E s NA NA
E 10, 87 | 17.95(c) NA
E 15 NA NA
E 15 NA NA
E 3 NA NA
E 3 NA NA
E 15 NA NA
E 3 NA NA
E 3 NA NA
E 15 NA NA
E a7 NA NA
E 15 NA NA
E 3,15 NA NA
€ 3 NA NA
3 125 | 17.95(c) NA
E 3 NA [T T
T 120 'ST Y a0 a o




Sta When Cnucal | Special

us hated habatat nies
T 120 NA NA
T 129 NA NA
T 120 NA NA
€ 3 NA NA
E J NA NA
T 120 NA NA
T 128 NA NA
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TERRESTRIAL ORGANISMS

¢

a

v

A
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320

349

351
352

Shown 1n BROWN; species with special status shown
in RED(F) or (S) indicates species protected by
Federal or State Legisiation (see text)

SYMBOL

SPECIES

PLANTS (301-350)

Eastern hemlock
Spleenwort (S)
Spider lily (S)

Pond bush (S)
Watermilforl  (S)
Hooded pitcher plant (S)
Tree

Prickly pear cactus (S)
Traling arbutus  (S)
Eastern bumela
Pitcher plant
Baidcypress

Redbay

Seaside alder

Box huckleberry
Purpte tringeless orcmid
Pink wady's siipper
Eponv spieenwort  (S)
Orchids  (S)

Goigen ctub (S

F ariga peargrass
East-coast coontie
Fali-tlowering 1xia
Jackson-ving
Spoon-flower

Curtiss mitkweed

Sea lavender

Hand tern

Needte palm

Yellow squirret-banana
Beach creeper

Floriaa coontie
Four-petal pawpaw
Bird's nest spieenwort
Burrawing tour-0’clock
Beach star

Siiver paim

Dancing tagy orchid
Tamarmnatlic

Fucn's bromeiiad
Everglades peperomia
Buccaneer palm
Slender spleenwort
Pinetana jacquemontia
Mahogany mustietoe
Fiorida thatch

Twisted air plant

Long s oittercress
Venus's flvtrap

INVERTEBRATES (351-400)

Monarch butterfiy
Zebra puttertly

BIRDS (401-600)

SHOREBIRDS (401-430)

401 Shorebirds

102 Terns

403 Gulls

404 Forster's tern

405 Arctic tern

406 Least tern (S)

407 Roseate tern (S)

408 Common tern

409 Great black-backed gull
410 Herring guil

411 Laughing gull

412 Black skimmer (S)
413 Turnstones

414 Plovers

415 Piping plover

416 American oystercatcher (S)

WADING BIRDS (431-460

431 Wading birds

432 Herons

433 Egrets

434 Rails

435 |bises

436 Bitterns

437 Great blue heron (S)

438 Wood 1bis (S}

439 Anhinga

440 Little blue heron (S}

441 Yellow-crowned night heron
442 Black-crowned night heron
443 Florida sandhill crane (S)
444 Loutsiana heron  (S)

445 Limpkin  (S)

446 Roseate spoonbill (S)
447 Snowy egret (S)

448 Magnificent frigate-bird (S)
449 Reddish egret (S)

48N Clapper rail

Newark

N.J.—N. Y.—PA.

40074-A1-E1

69-805-- -
.. GEOSTAT

“ ' AP & TRAVEL CENTERS

11 $4.9

1:250 000-scale map of
Atlantic Coast

Ecological Inventory

Produced by

U. S. FISH AND WILDLIl

SERVICE
1980

AQUATIC  ORGANISMS

Shown in BLUE: species with special status shown
in RED{F) or (S) indicates species protected by
Federal or State Legislation (see text)

SYMBOL

A4

SPECIES

PLANTS (1-50)

1

trish moss

2 Rockweed
INVERTEBRATES (51-100)

51

Crabs

52 Musseis
53 Oysters

=4

Crallane
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